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“Knowing is not enough; we must apply.
Willing is not enough; we must do.”
                                                   —Goethe
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Preface

In 1982, the Institute of Medicine published a landmark study titled
Health and Behavior: Frontiers of Biobehavioral Research. That study
drew on the findings of six invitational conferences to provide a per-

spective on the frontiers of the biobehavioral sciences, their relevance to
public health—particularly to decreasing the burden of illness—and their
implications for science policy. The report stimulated research and train-
ing in the biobehavioral sciences, and although the report is now 18 years
old, much of it is still current.

The Board on Neuroscience and Behavioral Health and the Board on
Health Promotion and Disease Prevention of the Institute of Medicine
were interested in updating the 1982 report because of the broad range of
research and intervention activity it stimulated, and the growing recogni-
tion of the importance of behavior to health during the years since the
original report. The Robert Wood Johnson Foundation, the Office of Be-
havioral and Social Science Research of the National Institutes of Health,
and other Department of Health and Human Services sponsors, including
the National Institute of Mental Health and the Centers for Disease Con-
trol, provided funding for a new study that would differ in several ways
from the original report. First, the new study was not to be merely an
update of the areas covered in the original report or diseases in which the
contribution of behavior is recognized (such as HIV and AIDS), but in-
stead was to identify factors involved in health and disease for which re-

vii
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viii PREFACE

search is incomplete. Second, this study was to go beyond biobehavioral
research to consider applications and cost-effectiveness.

The Institute of Medicine convened the Committee on Health and
Behavior: Research, Practice and Policy in September 1998. The Com-
mittee comprised 12 members with experience in basic, clinical, and pub-
lic health research; practice in settings ranging from public health to pri-
vate practice and managed care; and experience with federal, local, and
private policy. Committee members had specific expertise in internal, fam-
ily, adolescent, and pediatric medicine; health policy; epidemiology and
social epidemiology; family therapy; clinical and social psychology; law
and ethics; health education; neuroendocrinology; and immunology and
psychiatry.

The Committee refined its statement of task at the first meeting. The
Committee decided that the health and behavior field had become much
too large to study comprehensively in the time allotted. The Committee
therefore agreed to focus primarily on new and promising developments
in the field since 1982, based on the best available research, or, occasion-
ally, on the Committee’s assessment of where the field is heading. Com-
mittee members agreed that health and behavior should be broadly de-
fined to include both behavioral and psychosocial factors as in the 1982
report, rather than limiting consideration to “health behaviors” such as
eating, smoking and other substance use and abuse, and physical activity.
This decision also reflected the sense of the Committee that since 1982
the social sciences have made new and exciting contributions to under-
standing health and behavior and that these have implications for inter-
ventions and policy. Psychosocial factors are the individual interpreta-
tions or understandings of social relationships, events, or status that reflect
a combination of psychological and social variables and are internalized
and affect biological factors.

The Committee also decided at the first meeting to consider “applica-
tions” of behavioral and psychosocial interventions rather than “practice.”
The significance of this change was to enable the Committee to think
beyond traditional medical or other clinical practice to include program-
matic and public health interventions.

The resulting charge to the Committee was to (1) update scientific
findings about the links between biological, psychosocial and behavioral
factors, and health; (2) identify factors involved in health and disease but
for which research on these factors and effective behavioral and psychoso-
cial interventions is incomplete; (3) identify and review effective applica-
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PREFACE ix

tions of behavioral and psychosocial interventions in a variety of settings;
(4) examine implementation of behavioral and psychosocial interven-
tions, including guidelines and changes in provider behaviors; (5) review
evidence of cost-effectiveness; and (6) make recommendations concern-
ing further research, applications, and financing.

The Committee prepared papers on a variety of topics and deliberated
in a series of five meetings, several of which were open to the public.
Several experts in health and behavior were invited to address the Com-
mittee at meetings, and several more were invited to a workshop on
health, communications, and behavior (see agenda in Appendix A). Ad-
ditional information was obtained through six commissioned papers; a
contribution by the Working Group on Family-Based Interventions in
Chronic Disease; active participation in meetings by consultants in public
health, health psychology and law; and comments on draft papers by a
number of additional expert consultants prior to formal review (see Ap-
pendix B). The Committee noted great enthusiasm in the health and
behavior field, and many busy experts were willing to give generously of
their time and effort for little or no compensation. The Committee is
grateful to all who provided assistance; those who served as consultants
are acknowledged by name in Appendix B.
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Reviewers

The report was reviewed by individuals chosen for their diverse per-
spectives and technical expertise in accordance with procedures
approved by the National Research Council’s Report Review

Committee. The purpose of this independent review is to provide candid
and critical comments to assist the authors and the Institute of Medicine
in making the published report as sound as possible and to ensure that the
report meets institutional standards for objectivity, evidence, and respon-
siveness to the study charge. The content of the review comments and the
draft manuscript remain confidential to protect the integrity of the delib-
erative process. The committee wishes to thank the following individuals
for their participation in the report review process:

Bobbie Berkowitz, University of Washington
Joel Dimsdale, University of California, San Diego
Lewis Kuller, University of Pittsburgh
Michael Marmot, University College, London Medical School
James Prochaska, University of Rhode Island
Sally Shumaker, Wake Forest University Medical School

Although the reviewers listed above have provided many construc-
tive comments and suggestions, they were not asked to endorse the con-
clusions or recommendations nor did they see the final draft of the report
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before its release. The review of this report was overseen by Paul Cleary,
Harvard Medical School and Maureen Henderson, University of Wash-
ington. Appointed by the National Research Council and Institute of
Medicine, they were responsible for making certain that an independent
examination of this report was carried out in accordance with institu-
tional procedures and that all review comments were carefully considered.
Responsibility for the final content of this report rests entirely with the
authoring committee and the institution.
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1

Executive Summary

Health-care professionals, patients, families, community leaders,
and policy makers all struggle to understand interactions between
health and behavior and to use that knowledge to improve the

health status of individuals and populations. Health and behavior are re-
lated in myriad ways, yet those interactions are neither simple nor straight-
forward. Given the wide acknowledgment that cigarette smoking is linked
to a variety of deadly diseases, for example, why do people start smoking?
And given equally convincing evidence connecting excess weight with
cardiovascular disease and other health problems, why are so many people
far above their optimal weight? Does such unhealthy behavior indicate a
simple lack of willpower? How does the social environment influence
these behaviors? Does stress make people sick, or does illness produce
stress? This report presents current knowledge about links between health
and behavior, about the influence of the social environment on these
behaviors, and about interventions to improve health through modifying
behavior or personal relationships. It also addresses what must still be
learned to answer questions like those above.

The committee entered into its endeavor expecting to discover and
share what works and what does not regarding health and behavior. After
diligently exploring the literature, the complexity of the issue became evi-
dent. The committee noted the vast array of interventions at various lev-
els, with varying endpoints on different populations, with different meth-
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2 HEALTH AND BEHAVIOR

odologies. Each committee member brought to the table their own per-
spective about what would be most effective, but the data were inadequate
to convince any of the experts of a best approach to shaping and main-
taining behavior change. While conventional wisdom tells us that we need
to do more exercise, eat less, avoid tobacco, wear seatbelts, and be careful
with firearms, deciding what specific interventions to produce and sustain
these changes presents a dilemma.

A critical obstacle to answering definitively the question of what
works best is the difficulty of generalizing the findings of current studies.
Many factors contribute to the problem: outcome measures among the
studies differ, populations studied differ, and methodologies differ. For ex-
ample, an intervention may be exceptionally effective on a highly moti-
vated population but fail for the general public. Measurement of a behav-
ioral outcome such as self-reported tobacco use is difficult to compare
with an outcome measure such as change in sales of tobacco. Another
obstacle is that there are no rigorous evaluations of interventions. Evalua-
tions may assess short-term changes, but long-term effectiveness should
also be assessed because maintaining behavior change has been shown to
be difficult. Only with additional research and evaluation of interven-
tions will the best approaches be found. This report presents the current
level of understanding and demonstrates the limits of the currently avail-
able research.

In preparing this report, the Committee on Health and Behavior: Re-
search, Practice and Policy examined recent scientific advances about the
biological, psychological, and social determinants of health and about the
nature of the interactions between health and behavior. It also looked at
research addressing interventions intended to change health-related be-
havior, cognition, and emotions, or interactions with the social environ-
ment (i.e., psychosocial factors) with the aim of improving health. Fi-
nally, it considered how to translate this knowledge from research to
application.

The committee approached its charge with a broad vision of a variety
of basic and applied sciences. This broad approach facilitated the recogni-
tion of relationships among different determinants of health and from
various scientific disciplines. The tradeoff is that some subjects were not
treated in depth or at all in the report, although wherever possible refer-
ences are provided for readers who would like more information. The over-
all findings and recommendations appear at the end of this summary.
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EXECUTIVE SUMMARY 3

DEFINITION OF BEHAVIOR

As in the 1982 Institute of Medicine report on Health and Behavior,
this report uses the term “biobehavioral sciences” to encompass the many
disciplines that contribute to behavior and health because it reflects the
rich, dynamic, and interactive nature of the fields contributing to knowl-
edge of health and behavior. The term biobehavioral sciences includes
not only the behavioral sciences that conduct experimental analyses of
animal and human behavior but is broadly inclusive of relevant sciences
such as neuroanatomy, neurology, neurochemistry, endocrinology, immu-
nology, psychology, psychiatry, epidemiology, ethnology, sociology, and
anthropology, as well as the new interdisciplinary fields such as behavioral
genetics, psychoneuroimmunology, and behavioral medicine.

DEFINITION OF HEALTH

Health is sometimes negatively defined as the absence of disease and
injury, sometimes as a normative judgment referring to the average state
of most people, and sometimes as a positive concept of well-being. This
report uses “health” with the meaning of “positive health.” Although dis-
ease is commonly regarded as either present or absent, most health prob-
lems fall on a continuum. Changing diagnostic thresholds—such as re-
ducing the body mass index guide for overweight from 28 to 25—can
abruptly change the health status for large numbers of people. Further-
more, current wellness or illness must be considered together with pros-
pects for the future. The concept of “positive health,” while controversial,
derives from evidence that attitudes and behaviors enhance the body’s
resistance to and recovery from disease, illness, and surgical intervention.

RISK FACTORS

Individuals (and the physiological and psychological processes within
them) develop and live in social systems. People influence and are influ-
enced by their families, social networks, the organizations in which they
participate, their communities, and their society. Interventions to improve
health or to influence health-related behavior can occur at any one or
several of those levels. A full understanding of the interactions between
health and behavior requires consideration of the separate levels and the
interplay among them.
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4 HEALTH AND BEHAVIOR

Biobehavioral Factors

A growing body of evidence shows that the physiological systems as-
sociated with the response to stress are potent contributors to illness. The
response to stressful challenges helps to maintain constant and appropri-
ate internal conditions, called homeostasis. The stress response involves
reactions to emergencies and a rapid and pervasive adjustment of internal
states to prepare the organism for fight or flight, but long-term behavioral,
physiological, and psychological factors contribute. The cumulative, con-
verging effects of these various factors culminate in patterns shown in the
physiological mediators of the stress response including the failure to shut
them off when they are not needed. The cost to the body produced by
overactive mediators is called allostatic load. Allostasis is the process of
adaptation and connotes the maintenance of stability (or homeostasis)
through change. Allostasis thus describes a process of adaptation to chal-
lenge; allostatic load is the wear and tear on the body as a result of re-
peated allostatic responses.

Allostatic load is more than chronic stress. It can also reflect a geneti-
cally or developmentally induced failure to cope efficiently with the nor-
mal challenges of daily life. Developmental influences are implicated in
influencing individual susceptibility to stress-related disorders. Changes
in balance among neurotransmitters in the brain from the time of early
development through adulthood to old age can influence behavioral re-
sponses to potentially stressful situations, can alter the interpretation of
stimuli, and might be associated with anxiety and depression. Research
with laboratory animals indicates that early-life experiences strongly in-
fluence lifetime allostatic load. For example, in laboratory animals poor
maternal care is associated with increased behavioral and stress hormone
reactivity in adult life.

The immune system is highly integrated with other physiological sys-
tems. It is sensitive to virtually every hormone, and sympathetic, parasym-
pathetic, and sensory nerves innervate the organs of the immune system.
The nervous, endocrine, and immune systems communicate bi-
directionally through common hormones, neuropeptides, and cytokines.
Stress-induced activation of neuroendocrine pathways has been shown to
modulate various physiological systems, including the immune system.
Stress-induced modulation of the immune system has been linked to the
expression of inflammatory, infectious, and autoimmune diseases.

Several psychological factors—including hostility, anger, depression,
and vital exhaustion—have been associated with susceptibility to diseases
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such as coronary heart disease. Strong links have been identified between
the trait of hostility and the incidence of and mortality from heart disease.
Some hypothesize that people who are hostile have exaggerated cardio-
vascular reactivity to stress and that this either contributes to the devel-
opment of atherosclerosis or triggers acute events. However, hostility also
is correlated with increased likelihood of smoking, with decreased likeli-
hood of quitting smoking, and with lower socioeconomic status. Each of
these will increase allostatic load. Depression affects about half of patients
who experience myocardial infarction, predicts significantly poorer out-
come with heart disease, and roughly doubles the risk of recurrent cardio-
vascular events. Hope and optimism, in contrast, have been suggested as
important components of psychological well-being and as factors that can
contribute to good physical health. There is increasing evidence that these
and other psychosocial factors are important determinants of physical
health and disease.

People show large differences in resilience to and recovery from ill-
ness, injury, or surgery and in how they overcome adversity. Resilience,
the ability to recover from adversity, is thought to result from cellular
processes that protect and build cells and tissues—processes that involve
some reserve capacity and resistance to the damaging effects of stressors—
but relatively little is known about its physiological basis and psychosocial
influences. Another important construct is coping, the volitional manage-
ment of stressful events or conditions and regulation of cognitive, behav-
ioral, emotional, and physiological responses to stress. Successful coping is
facilitated by a cognitive style characterized by realistic optimism—the
tendency to anticipate positive outcomes. Conversely, pessimistic think-
ing is associated with coping that involves avoidance and social with-
drawal, which are related to higher symptoms of anxiety and depression.

Behavioral Factors

Several behaviors that exert a strong influence on health are reviewed
in this report: tobacco use, alcohol abuse, physical activity and diet, sexual
practices, and disease screening. Although epidemiologic data on the re-
lationships between these behaviors and various health outcomes were
available in the early 1980s, many refinements in knowledge have oc-
curred since then. Causal conclusions have been strengthened by more
sophisticated research designs, dose/response relationships have been clari-
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6 HEALTH AND BEHAVIOR

fied, the influence of many of these behaviors on overall public health has
been quantified, and scientific guidelines have been formulated.

One example of behavioral influences on health is the impact of diet
and physical activity on obesity, a serious risk factor in many diseases such
as heart disease and diabetes. Although overweight and obesity are in-
creasing among all sociodemographic groups in the United States, the
prevalence is influenced by specific sociocultural variables, including gen-
der, ethnicity, socioeconomic status, and education. Obesity in children
and adolescents also is increasing and, because it often persists into adult-
hood, enhances the risk of chronic disease later in life. Contributing to
this epidemic is the fact that relatively few Americans participate in regu-
lar physical activity. Furthermore, an increasing proportion of the popula-
tion is eating outside the home, consuming larger portions of higher calo-
rie and higher fat foods.

Preventing weight gain in the first place reduces the likelihood that
conditions such as hypertension and diabetes will develop. Because treat-
ment of obesity has poor long-term success, and lost weight often is re-
gained, avoiding weight gain is preferable. Since many dietary habits are
established during childhood, educating school-aged children about nu-
trition has been demonstrated to help establish healthy eating habits early
in life. Weight loss in adults is beneficial but difficult to maintain and
requires permanent lifestyle changes that combine good dietary habits,
decreased sedentary behavior, and increased physical activity. Changes in
the physical and social environment can help people maintain the neces-
sary long-term lifestyle changes both for diet and for physical activity.
Physical activity does not need to be vigorous to be beneficial to health.
For people who are inactive, even small increases have been associated
with measurable health benefits. Weight loss accompanied by proper diet
can promote health: for example, diets low in saturated fatty acids and
cholesterol and higher in polyunsaturated fat are associated with low risks
of coronary heart disease.

Social Factors

Most behaviors are not randomly distributed in the population, but
are socially patterned and often occur together. Many people who drink
also use tobacco. Those who follow health-promoting dietary practices
also tend to be physically active. People who are poor, have low levels of
education, or are socially isolated are more likely to engage in a wide array

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


EXECUTIVE SUMMARY 7

of risk-related behaviors and less likely to engage in health-promoting
ones. Understanding why unhealthy behaviors are more prevalent among
those with lower social standing requires recognizing that behaviors once
thought of as falling exclusively within the realm of individual choice
occur in a social context. The social environment influences behavior by
shaping norms; enforcing patterns of social control (which can be health
promoting or health damaging); providing or not providing environmen-
tal opportunities to engage in particular behaviors; and reducing or pro-
ducing stress, for which engaging in specific behaviors might be an effec-
tive short-term coping strategy. Furthermore, environments place
constraints on individual choice.

Lower mortality, morbidity, and disability among socioeconomically
advantaged people have been observed for hundreds of years, using vari-
ous indicators of socioeconomic status and multiple disease outcomes. A
solid body of evidence at the individual level shows that social integra-
tion, the quality of social ties, and extent of social support are critical in
influencing disease processes and mortality. At the population level, re-
search shows that patterns of social cohesion and social capital are related
to health outcomes.

Researchers examining social relationships in early and later life de-
scribe the importance of deep, meaningful, loving human connections
and of affect in intimate relationships. Individuals on positive relation-
ship pathways (positive ties with parents during childhood, intimate ties
with spouse during adulthood) are less likely to exhibit high allostatic
load than are those on negative relationship pathways. Relational
strengths also appear to offer protection against cumulative economic ad-
versity. Strong social relations, however, do not always improve a person’s
health status. Evidence documents the adverse consequences of divorce
and bereavement, deficits in belongingness, and loneliness. Caregivers of
relatives with progressive dementia exhibit impaired wound-healing com-
pared with controls matched for age and family income. Social conflicts
have been shown to increase susceptibility to infection. Social isolation
and loneliness are associated with physiological changes involving blood
pressure, catecholamines, and aspects of cellular and humoral immune
function.

A social network is the web of social relationships and and the struc-
tural characteristics of that web. Prospective cohort studies in the United
States, Scandinavia, and Japan consistently show that people who are
isolated or disconnected from others are at increased risk of dying prema-
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turely. Epidemiological evidence consistently supports the notion that so-
cial ties, especially intimate ties and emotional support provided by them,
promote increased survival and better prognosis among people after myo-
cardial infarction or with serious cardiovascular disease. Generally, social
networks are related more strongly to mortality than to the incidence or
onset of disease.

Perhaps the most striking finding that emerges from the analyses of
social environmental influences is the graded and continuous nature of
the association between income and mortality, with differences persisting
well into the middle-class range of incomes. The fact that socioeconomic
differences in health are not confined to segments of the population that
are materially deprived in the conventional sense suggests strongly that
socioeconomic differences are not simply a function of absolute poverty.
Moreover, because causes of death that are purportedly not amenable to
medical care show socioeconomic gradients similar to those of potentially
treatable causes, differential access to health care programs and services
cannot be solely responsible for these differentials in health. Finally, be-
cause the gradient in morbidity and mortality persists even between middle
class and well-to-do men and women, and even in societies in which ma-
terial conditions are very good, it seems unlikely that gradients are due
solely to material circumstances per se. It has become evident that com-
munity socioeconomic status independently influences mortality. Under-
standing the dynamics of why some populations have particular risk distri-
butions leads to different etiologic questions than does focusing on the
reasons some individuals are in the extremes of the risk distribution. Pur-
suing a population-based strategy, rather than a high-risk strategy, leads to
different research questions and policy approaches.

HEALTH-RELATED INTERVENTIONS

Interventions must recognize that people live in social, political, and
economic systems that shape behaviors and access to the resources they
need to maintain good health. This report approaches interventions with
an ecologic or social-systems perspective that places the person in his or
her primary social context and observes how he or she interacts with other
important factors to affect and be affected by disease outcomes. The eco-
logic perspective emphasizes the importance of family, organizations, com-
munities, and society as a whole.
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Individual Behavior

Growing evidence suggests that effective programs oriented toward
individual health behaviors require a multifaceted approach to helping
people adopt, change, and maintain healthful behavior. Maintaining a
particular behavior over time might require different strategies than will
establishing that behavior in the first place. Models of behavior change
have been developed to guide strategies to promote healthy behaviors and
facilitate effective adaptation to and coping with illness. The models are
useful constructs for thinking about behavioral change and designing in-
terventions. Each model has its own focus on specific behavioral attributes
and its own set of limitations. Given the particular difficulty in maintain-
ing behavior changes, the relapse of behaviors that have been eliminated
(or “extinguished”) by an intervention is of particular interest. Research
into the classical conditioning model shows that extinction of behaviors
does not involve unlearning, but rather new learning that does not over-
write the original behavior. While original learning of a behavior readily
extends to new contexts of physical, social, and emotional environments,
extinction does not. Those findings suggest that the effectiveness of an
intervention to reduce or eliminate a health risk, such as cigarette-smok-
ing, will be limited to the extent that it is bound to the context in which
it is delivered.

Education and counseling can promote primary prevention measures
(e.g., preventing tobacco use, choosing a healthy diet). Interventions
aimed at secondary prevention behaviors can influence early detection of
illness. For instance, willingness to self-examine and participate in screen-
ing procedures is important for detection and treatment of cancer. Coun-
seling by a primary care physician can be effective in changing the behav-
iors of patients. Effectiveness is improved by the recognition that different
patients have different needs. Some patients respond favorably to printed
materials and some to coaching via telephone-based counseling, but some
cannot change health-related behavior without one-on-one structured
education and counseling supplemented by frequent reinforcement from
their physicians. Multiple modalities of support are used in the practices
that are most heavily committed to encouraging beneficial behavior
change and that target individual patients. However, engaging busy prac-
tices to reach into new health promotion endeavors rather than to focus
on delivery of acute care is challenging. Health-care systems and practices
in the United States are moving toward a continuous improvement model
of identifying problems and testing interventions, instead of the tradi-
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10 HEALTH AND BEHAVIOR

tional methods of identifying faulty practices by investigating clinical cases
that have unsatisfactory outcomes. Little research funding in the past has
been applied to systematic evaluation of fundamental (systemic) changes
in clinical practices that might support health-enhancing behavior change
in defined populations.

Psychosocial interventions can improve people’s coping skills and pro-
vide emotional support, thereby improving quality of life and medical out-
comes among the chronically ill. Poor adjustment to illness can substan-
tially increase the cost of medical care. Thus, providing appropriate
psychotherapeutic and psychopharmacologic treatment for the the chroni-
cally ill not only can improve coping and reduce patient discomfort but
also can make the delivery of medical care more efficient. For example,
there is evidence that psychosocial interventions can improve quality of
life, psychological adjustment, health status, and survival of cancer pa-
tients. The mechanisms through which psychosocial interventions exert
their effect are unknown, but it has been suggested that depression exacer-
bates symptoms and that psychotherapy augments the immune response.

In response to mounting evidence that behaviors, such as tobacco use
and consumption of high-fat diets, are risk factors for chronic diseases,
several studies target interventions for medically at-risk individuals. Other
interventions arise from the concept of population-attributable risk, which
measures the amount of disease in the population that can be attributed to
a given exposure. A large number of people exposed to a small risk might
generate more cases than will a small number exposed to a high risk, so
that when risk is widely distributed in the population, small changes in
behavior across an entire population can yield larger improvements in
population-attributable risk than would larger changes among a smaller
number of high-risk individuals.

Population-based intervention trials in a community, worksite, or
school often focus on changing individual behavior for primary preven-
tion of disease. Several early population-based community intervention
studies tracked changes in morbidity and mortality and showed some suc-
cess. Subsequent intervention studies, however, had insufficient funding
to follow participants for long enough or in sufficient numbers to deter-
mine long-term costs and consequences of the interventions for survival.
Instead of quality of life, or disease incidence, these programs used behav-
ior change as the primary outcome because evidence strongly linked be-
havior to morbidity and mortality. In addition, the smaller community-
wide studies were less likely to achieve the necessary intensity and breadth
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to show significant intervention effects. Workplace interventions for in-
dividual behavior change have been increasing in the past 15 years. The
interventions range from intensive group behavioral counseling sessions
and supervised exercise prescriptions to simple, broad approaches such as
mailed self-help materials and newsletters. Although several of the pro-
grams achieved statistically significant effects, the quality of the studies
was generally inadequate to make judgments about the effectiveness of
the interventions. Schools also provide a setting for behavior-change in-
terventions. Interventions at this level have met with varied success. Rec-
ognition of multilevel influences on smoking in youths, for example, has
led to multifaceted interventions, including schoolwide media campaigns
in combination with individual approaches. Reviews of youth smoking-
control interventions generally conclude that social influence interven-
tions can curb smoking onset, although with a somewhat guarded picture
of their efficacy. School-based interventions for physical activity in the
1980s and 1990s were found to improve student knowledge and psychoso-
cial factors but were less likely to change behavior significantly. The more
extensive multicomponent interventions typically had better results.
Some programs were able to show a sustained difference in physical activ-
ity between experimental and control schools for several years.

Families

Another level of intervention for health-related behavior change fo-
cuses on the family. Family relationships have greater emotional intensity
than do most other social relationships, and evidence suggests a substan-
tive, positive association between the specific bonds within families and
chronic-disease management and outcomes.

Chronic disease is a long-term stressor for patients and their families.
Significant changes are required of the patient and family members in
day-to-day activities and in the way they relate to one another. Parents,
spouses, and other family members are frequently the patient’s primary
source of support, and their ability to meet the patient’s needs is often
compounded by the distress that illness generates among other family
members. In addition, family members frequently provide important chan-
nels of community resources to patients.

Family relationships also determine the capacity for regulation of emo-
tional and psychological processes. Stable, secure, and mutual family rela-
tionships enhance disease management behavior by permitting a sharing
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12 HEALTH AND BEHAVIOR

of the burdens associated with disease. Family members often determine
important contextual factors that affect health-related behavior, such as
diet and exercise.

Most family-based, clinical-intervention research has concerned
chronic diseases of childhood and adolescence (e.g., insulin-dependent
diabetes, asthma). Interventions have focused more on adherence to treat-
ment and metabolic control than on family-behavior variables or family
processes themselves. However, a few studies demonstrate improved fam-
ily relationships associated with better health outcomes. Family-focused
intervention studies of dementia in the elderly (especially Alzheimer’s
disease) are increasing, but relatively less attention has been directed to
family-focused interventions for diseases of adulthood. The available data
suggest that recognizing and attending to the family relationship context
adds considerably to improving the health and well-being of patients and
family members struggling with the management of a chronic disease.

Organizations

Formal and informal organizations constitute another framework for
describing interactions between behavior and health. Organizations are
important components of social and physical environments, and they ex-
ert considerable influence over the choices people make, the resources
they have to aid them in those choices, and the factors in the workplace
that could influence health status (e.g., work overload, exposure to toxic
chemicals). As employees, consumers, customers, clients, and patients,
people are influenced by the organizations to which they belong.

Well-evaluated interventions at the organizational level are scarce.
Some worksite health promotion programs include employee participa-
tion in planning the efforts ranging from soliciting employee input through
surveys or focus groups to having employee groups take full responsibility
for implementation. Evaluation of these interventions is limited, and re-
sults have been mixed. Another strategy relies on training key figures in
the organizations in methods for creating a supportive organizational cul-
ture and developing a comprehensive health promotion program. Again,
the interventions and assessments are limited. One important aspect of
organizational interventions is the occupational safety and health (OSH)
programs that address the influence of physical (e.g., noise, extreme tem-
peratures), chemical, ergonomic, and psychosocial work hazards on em-
ployee health. Strategies to enhance compliance with universal precau-
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tions among health-care workers provide a case in point: although de-
scriptive research clearly indicates the influence of organizational safety
climate and work task design on compliance rates, most interventions
have targeted only individual employee knowledge, attitudes, and behav-
iors for change. Organizations have also intervened to reduce on-the-job
psychosocial stressors. Programs that focused solely on individual-level
coping enhancement—even when they involved substantial resources—
were less effective than programs that attempt to change work organiza-
tion, task structure, or communication patterns in worksites.

Communities

Communities also provide an important level of intervention for im-
provement of health. A community need not be a geographic area, but
instead might be a unit of identity. A community of identity can exist
within a defined geographic neighborhood or, for example, as a graphi-
cally dispersed ethnic or professional group in which there is a shared
sense of identity. Communities are also “units of solution” that include
members with the knowledge, skills, and expertise necessary to solve prob-
lems. Community-level interventions can reduce the social, structural,
and environmental stressors that degrade health status and that are be-
yond the ability of any single person to control or change. Community-
level interventions also can strengthen the situational factors, such as so-
cial support, community empowerment, community capacity, and social
cohesion, that have been shown to protect against deleterious effects of
stress.

Community interventions present a complex set of challenges. In gen-
eral, they emphasize the social, cultural, economic, and political context
of communities of identity and involve the community in the control and
development of the process for which full specification of goals and objec-
tives is not possible at the beginning. The very nature of these interven-
tions and the necessary commitment to the long time-frame required to
bring about major community-level changes preclude application of tradi-
tional evaluation designs and methods to assess effectiveness. Lessons from
experiences with community interventions include

• the importance of the community, rather than an outside organizer,
in defining needs and priorities;
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• the need for an initial and continuing community diagnosis and
assessment to identify and build on community strengths and resources;

• the flexible implementation of theories and methodologies, tailor-
ing them to a particular community context;

• the importance of using participatory and empowering approaches
to evaluate community- level change interventions;

• the necessity of long-range planning and developing diversified
bases of funding.

Emphasis is needed on public health interventions that involve com-
munities of identity with the goal of collectively identifying resources,
needs, and solutions that can influence community-level variables.

Society

There is an inverse relationship between social class and a variety of
diseases. Even beyond the stressors associated with low income, social
structure clearly shapes people’s daily lives. There are many ways in which
the effects of income extend beyond purchasing power. People in middle-
class neighborhoods have proportionally more pharmacies, restaurants,
banks, and specialty stores; low-income areas have more fast-food restau-
rants, check-cashing stores, liquor stores, and laundromats.

Many social, economic, political, and cultural factors are associated
with health and disease for which changes in individual health behaviors
alone are not likely to result in improved health and quality of life. Public
health laws provide a number of approaches to prevent injury and disease
and to promote the population’s health. First, government interventions
can be aimed at individual behavior—through education, deterrence, or
incentives. Health communications campaigns are designed to educate
and persuade people to make healthier choices. The government can de-
ter risk behaviors by imposing civil and criminal penalties (e.g., seatbelt
and motorcycle helmet laws) or by creating incentives for individual be-
havior change (e.g., imposing taxes on tobacco or alcohol). Second, the
government can require safer product design (e.g., passive restraints in
cars, trigger locks on handguns, or childproof caps on medicines). Finally,
the law can change the informational, physical, social, or economic envi-
ronment to facilitate safer behavior. Such approaches can include accu-
rate labeling and instructions (e.g., on foods, pharmaceutical products, or
nutritional supplements); restrictions on commercial advertising of haz-
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ardous products and activities (e.g., tobacco, alcoholic beverages, gam-
bling); and creation of housing and building codes to prevent injury and
disease (e.g., sanitation, lead paint) and to make environments safer (e.g.,
guards on upper-level apartment windows, median barriers on highways,
regulations for safe disposal of toxic substances).

AN INTERVENTION CASE STUDY: TOBACCO

Tobacco control provides a good illustration of the translation of
research to application. This example was selected because there is sub-
stantial evidence that tobacco use causes ill health, public health inter-
ventions and clinical effectiveness have been evaluated, and cost-effec-
tiveness studies are available. Many approaches have been used to decrease
the prevalence of tobacco use. Despite the multitude of interventions, it is
still not possible to conclude what works and what does not. Some general
conclusions can be drawn.

At the individual level, there have been reviews of thousands of stud-
ies on clinical interventions to reduce tobacco use. The findings suggest
that counseling and pharmacotherapies are effective. Community-based
interventions have shown variable success. Many of them have been di-
rected toward youth in the belief that they would have the greatest impact
for the future. Some very well designed intervention trials, however, con-
clude that the approaches used were ineffective. A review of government-
level approaches to tobacco use prevention and cessation revealed that
single approaches via clean air laws, price increases, counter-advertising,
enforcement of existing laws restricting youth access, and others may be
effective with some people. However, a combination of these approaches
has the greatest possibility of success.

In summary, there is limited evidence that any single step is effective
in reducing tobacco use. Although a number of studies have been pub-
lished, many if not most suffer from design flaws that fail adequately to
consider co-factors existing in the community. The conclusion of the com-
mittee is that a multi-pronged approach including (but not limited to)
education, clinical intervention, price increases, restricted access to to-
bacco, clean air laws, and counter-advertising must be used. In current
tobacco users, counseling and pharmacotherapies have the greatest
potential.
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FINDINGS AND RECOMMENDATIONS

Finding 1: Health and disease are determined by dynamic interactions
among biological, psychological, behavioral, and social factors. These in-
teractions occur over time and throughout development. Cooperation and
interaction of multiple disciplines are necessary for understanding and
influencing health and behavior.

Recommendation 1: Funding agencies should direct resources toward
interdisciplinary efforts for research and intervention studies that inte-
grate biological, psychological, behavioral, and social variables. The
investigations that will be most productive will reflect an understanding
of the complexity and interconnections of disciplines. Collaborations
across disciplines need to be encouraged and expanded.

Finding 2: A fundamental finding of the report is the importance of the
interaction of psychosocial and biological processes in health and disease.
Psychosocial factors influence health directly through biological mecha-
nisms and indirectly through an array of behaviors. Social and psychologi-
cal factors include socioeconomic status, social inequalities, social net-
works and support, work conditions, depression, anger, and hostility.

Recommendation 2: Research efforts to elucidate the mechanisms by
which social and psychological factors influence health should be en-
couraged. Intervention studies are needed to evaluate the effectiveness
of modifying these factors to improve health and prevent disease. Such
intervention studies should span the breadth of all phases of clinical
trials, from feasibility studies to randomized double-blind studies. Com-
munity-based participatory research should also be conducted. Research
should include all levels of intervention, from individual to family, com-
munity, and society.

Finding 3: Behavior can be changed: behavioral interventions can suc-
cessfully teach new behaviors and attenuate risky behaviors. Maintaining
behavior change over time, however, is a greater challenge. Short-term
changes in behavior are encouraging, but improved health outcomes will
often require prolonged interventions and lengthy follow-up protocols.

Recommendation 3: Funding for health-related behavioral and psycho-
social interventions should support realistically long-duration efforts.
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Finding 4: Individual behavior, family interactions, community and work-
place relationships and resources, and public policy all contribute to health
and influence behavior change. Existing research suggests that interven-
tions at multiple levels (individual, family, community, society) are most
likely to sustain behavioral change.

Recommendation 4: Concurrent interventions at multiple levels (indi-
vidual, family, community, and society) should be encouraged to pro-
mote healthy behaviors. Assessments of coordinated efforts across lev-
els are needed. Such efforts should address the psychosocial factors
associated with health status (e.g., access to healthy foods or safe places to
exercise) as well as individual behavior.

Finding 5: Initiating and maintaining a behavior change is difficult. Evi-
dence indicates that it is easier to generalize a newly learned behavior
than to change existing behavior. The old adage “an ounce of prevention
is worth a pound of cure” is valid in the context of behavior and health as
well.

Recommendation 5: Resources should be allocated to the promotion of
health-enhancing behavior and primary prevention of disease. This
should be a priority for public health and health care systems.

Finding 6: The goals of public health and health care are to increase life
expectancy and improve health-related quality of life. Many behavioral
intervention trials document the capacity of interventions to modify risk
factors, but relatively few measured mortality and morbidity. However,
ramifications of interventions are not always apparent until they are fully
evaluated, and unexpected consequences can result.

Recommendation 6: Intervention research must include appropriate
measures (including biological measures) to determine whether the
strategy has the desired health effects.

Finding 7: Changing unhealthy behavior is not simply a matter of “will-
power.” Individual behavior has biological underpinnings and conse-
quences and is influenced by the social and psychological contexts in
which it occurs. While biological interventions and exhortations to indi-
viduals to change their behaviors are easier to administer, changes in so-
cial factors, policies, and norms are necessary for improvement and main-
tenance of population health. Much can be learned as states change
cigarette taxes, create controls on public advertising for various products,
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and increase or decrease opportunities for exercise during the school day
or as communities implement or eliminate walking and bicycle paths.
Such social and policy decisions are rich opportunities for learning about
behavior change and health.

Recommendation 7: Program planners and policy makers need to con-
sider modifying social and societal conditions to enable healthy behav-
ior and social relationships. Interventions must be evaluated to enable
continuous improvement of programs and policies. Research in these
domains should be rigorous and scientific, but method should not domi-
nate substance. Longitudinal research designs, natural experiments, quasi-
experimental methods, community-based participatory research, and de-
velopment of new research methods are necessary to advance knowledge
in these areas.
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1

Introduction

Recent decades have seen increasing attention to the contribution
of psychosocial factors, particularly behavior, to enhancing or
compromising health. Healthy People (U.S. Department of Health,

Education, and Welfare, 1979) and Health and Behavior: Frontiers of Re-
search in the Biobehavioral Sciences (IOM, 1982; hereafter referred to as the
1982 report) identified and integrated a range of research and identified
promising areas, or “scientific opportunities,” for future development.
Cigarette smoking, excessive alcohol consumption, other substance abuse,
unhealthy dietary habits, sedentary lifestyles, and nonadherence to effec-
tive medication regimens were among the health-compromising behav-
iors identified and targeted for modification or prevention with conse-
quent benefit to the public health. The 1982 report recognized that “both
access to health care and regard for its advice are behaviorally influenced”
(IOM, 1982: 25) and that “the burden of illnesses and disabilities in the
United States and the world is closely related to social, psychological, and
behavioral aspects of the way of life of the population” (IOM, 1982:
49-50).

The 1982 report was influential in creating opportunities for research
and was almost prescient in its statements about areas that have devel-
oped greatly since that time. For example, large-scale studies of social risk
factors, such as social class or socioeconomic status, have contributed to
our understanding of population health in many ways (Chapter 4). Fur-
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20 HEALTH AND BEHAVIOR

ther research has supported most of what was presented in the 1982 re-
port, but exciting progress has been made in the new areas, such as
psychoneuroimmunology (Chapter 2).

Times have changed since 1982, with consequent changes in perspec-
tive. It is now acknowledged, for example, that cardiovascular disease is
an important killer of women as well as of men, necessitating research and
improvements in practice. National concern about the public health con-
sequences of tobacco use has led to a wide range of interventions and the
evaluation of approaches. The emergence of new medical and public
health problems, such as human immunodeficiency virus (HIV) and other
infectious diseases, since the 1982 report has again demonstrated the im-
portance of behavior to health and has led to the application of informa-
tion about health and behavior to new problems as well as to the develop-
ment of new knowledge itself.

Finally, advances in methods and conceptual models since 1982 have
enriched and challenged the biobehavioral sciences—the fields that have
contributed knowledge and application in the areas of health and behav-
ior addressed in this report.

DEFINITION OF BEHAVIOR

The 1982 Health and Behavior report adopted the term biobehavioral
sciences to encompass the many disciplines that contribute to behavior
and health. After considerable discussion, the Committee on Health and
Behavior: Research, Practice and Policy also chose to use this term, as
defined in 1982, because it reflects the rich, dynamic, and interactive
nature of the fields contributing to knowledge of health and behavior and
because it is still current:

The term biobehavioral sciences is used . . . to refer to the panoply of basic,
applied, and clinical sciences that contribute to an understanding of behavior. It
naturally includes the behavioral sciences that conduct experimental analyses of
animal and human conduct.  It also includes such basic sciences as neurology,
neurochemistry, endocrinology, and neuroanatomoy, as well as the fields of psy-
chology, ethology, sociology, and anthropology. One merit of a broadly inclusive
terminology is that it encompasses the many changes in specialties and
subspecialties that currently characterize the area. As overlapping areas of inter-
est emerge, they often are labeled with compound names, such as behavioral
genetics, psychoneuroimmunology, immunohistochemistry, or behavioral medi-
cine. All are part of the biobehavioral sciences. (IOM, 1982)

Biopsychosocial is a related term used in this report to encompass con-
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sideration of variables from the biological, psychological, and social do-
mains. An important characteristic of biopsychosocial or biobehavioral
research is that it “involves the study of the interactions of biological
factors with behavioral or social variables and how they affect each other
(i.e., the study of bidirectional, multilevel relationships)” (Anderson,
1999).

DEFINITION AND MEASUREMENT OF HEALTH

Health is sometimes negatively defined as the absence of disease and
injury, sometimes as a normative judgment referring to the average state
of most people, and sometimes as a positive concept of well-being. Dis-
ability and illness can be distinct from health or, together with health,
represent different points on a continuum (Patrick and Erickson, 1993).

The various definitions of health, each emphasizing different con-
cepts, have been debated for centuries. Precise biomedical or biological
definitions (absence of abnormal biological markers or physiological ab-
normalities) are useful because they offer opportunities for precise mea-
surement, but they fail to capture all the attributes typically associated
with health. On the other hand, the broad definition adopted by the
World Health Organization in 1948 (“Health is a state of complete physi-
cal, mental, and social well-being and not merely the absence of infir-
mity”) is comprehensive but difficult to apply.

Common epidemiologic measures, which emphasize morbidity and
mortality, are incomplete. Morbidity data, for example, often omit infor-
mation about mortality; mortality data typically do not include informa-
tion about concurrent morbidity. Disease and disability affect multiple
aspects of wellness. A comprehensive definition of health requires inte-
gration of broader concepts of morbidity and mortality (IOM, 1998).

From a medical perspective, people are healthy if they are uninjured
and free of disease, but a person with risk factors for disease might be
considered unhealthy. As increasing numbers of people are screened or as
technology improves, more disease is revealed (Black and Welch, 1997).
New technologies might identify “diseases” that have little effect on life
expectancy or quality of life. Pathology thus depends on the state of bio-
medical knowledge and technology. Despite the appeal of the medical
model, however, it can provide evidence that is in conflict with other
indicators of health. The health care system defines the need for health
care based on the technology available for assessment and treatment. But,
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22 HEALTH AND BEHAVIOR

when a patient feels distress, health care needs do not always correlate
with health care system definitions (Evans and Stoddard, 1990).

Although disease usually is regarded as a binary variable—it is either
present or absent—most health problems fall on a continuum. Changing
the thresholds associated with a disease can thus change the number of
people who would be considered sick. For example, in the past, “over-
weight” was defined as a body mass index greater than 28. When that
threshold recently was reset at 25 (NHLBI, 1998), most of the adult U.S.
population became classified as overweight. Similarly, new methods for
assessing subthreshold depression greatly increased the number of people
characterized as having that condition (Judd et al., 1996). Although
slightly more than 5% of patients in general medical practice qualify for a
diagnosis of depression, as defined by the American Psychiatric Associa-
tion in its DSM-IV (APA, 1994), more than 25% meet the criteria for
“subsyndromal” depression (Wells, 1996).

An alternative to the traditional biomedical model, the “outcomes
model,” emphasizes patient outcomes rather than disease pathologies. The
biomedical model is predicated on finding specific biological problems;
the outcomes model considers consequences from the perspective of the
patient. Successful treatments improve quality of life or extend length of
life. This might differ significantly from what would be considered suc-
cessful treatment using strictly biomedical measures. One review (Fowler
et al., 1994), for example, found that although many surgical procedures
have no effect on life expectancy, they can help relieve symptoms and
improve functional status. Outcomes assessment is useful to determine
whether symptoms are, in fact, relieved. A growing body of work demon-
strates that measures of wellness are significant predictors of longevity for
patients with chronic illnesses (Coates et al., 1997; Idler and Benyamini,
1997; Kaplan et al., 1994). Typically, simple self-report measures of over-
all health status perform at least as well as physiological indicators do.

Contemporary definitions recognize that health is multidimensional.
Spilker (1996) identified five major domains of life quality: physical status
and functional ability, psychological status and well-being, social interac-
tions, economic and vocational status and factors, and religious and spiri-
tual status. Various health outcomes approaches assess different dimen-
sions, and the dimensions themselves vary considerably in approach. An
emerging consensus suggests that the concept of health must integrate
mortality with multiple dimensions of life quality. Most attempts include
physical and mental symptoms of behavioral and social functioning.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


INTRODUCTION 23

Symptoms could be as various as pain, cough, anxiety, or depressed mood.
Physical functioning is typically measured by limited mobility or by con-
finement to bed or home. Social functioning is indicated by performance
of usual social roles such as attendance at school, ability to work, or par-
ticipation in recreational activities. The concept of health-related quality
of life incorporates combinations of these attributes (Erickson et al., 1995;
Patrick and Erickson, 1993).

Time

The concept of health implicitly includes a time dimension. Current
wellness or illness must be considered together with prospects for the fu-
ture. A person infected with HIV might seem healthy today, but might
not be called healthy because he or she is at high risk for disease and
premature death in the future. The failure to separate current health sta-
tus from prognosis is a major conceptual obstacle to defining health. Both
health and severity of illness should be assessed with respect to the two
independent constructs of current function and prognosis (see NRC,
2000a).

Time also is essential in considering development throughout life. Pre-
natal and early postnatal development are particularly important for life-
long health and well-being. Not only do people of different ages have
different health concerns, but the unique vulnerabilities and strengths of
different periods of life have implications for health and behavior during
each period as well as for those that follow. Research and practice in the
field of health and behavior should be considered from the perspective of
the entire lifespan (see NRC, 2000a; IOM, 2000).

Positive Health

The concept of positive health has evolved over the past 40 years,
beginning with Current Concepts of Positive Mental Health (Jahoda, 1958).
Recent definitions include at least four constructs: a healthy body; high-
quality personal relationships; a sense of purpose in life; self-regarded mas-
tery of life’s tasks; and resilience to stress, trauma, and change (Ryff and
Singer, 1998). Each component is associated with positive health out-
comes. Those who are physically fit and have healthy habits are less likely
to develop disability or die prematurely from chronic disease (Rowe and
Kahn, 1998). People with high-quality personal relationships and sup-
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24 HEALTH AND BEHAVIOR

portive social networks tend to be more resistant to disease and to recover
more quickly than those with poorer social relationships. Several epide-
miologic studies show that supportive social relationships reduce the risk
of death from cardiovascular disease (Berkman, 1995). The magnitude of
the effect of social isolation on the risk of cardiovascular disease is compa-
rable to that of elevated serum cholesterol or mild hypertension (Atkins
et al., 1991). Positive psychological states are associated with better cop-
ing with severe stress attendant to acquired immune deficiency syndrome
(AIDS), cancer, or arthritis (Folkman, 1997). Frankl (1992) demonstrated
that a sense of purpose in life was associated with a greater likelihood of
surviving Nazi concentration camps and of psychological recovery from
that experience.

Although the concept of positive health is clearly important, it pre-
sents several challenges (NRC, 2000a). First, it is not clear whether posi-
tive health is incorporated into other definitions of health—particularly
those that include both current function and prognosis. Most of the evi-
dence supporting positive health per se is associated with better outcomes
for those with healthy bodies, high-quality personal relationships, a sense
of purpose, and high self-regard. Like people who refrain from smoking
cigarettes or who have low serum cholesterol, those with positive psycho-
logical attributes could stay healthy longer than other people do or adapt
better to health challenges.

Second, assessing positive health is difficult. Across cultures, socio-
economic status, and ethnic groups, people rate restrictions in activities
associated with health conditions as less desirable than not having such
restrictions (Patrick et al., 1985). The requirement to use a wheelchair is
consistently rated as less desirable than is being able to walk freely
(Kaplan, 1994). Such consensus is not evident, however, for attributes
associated with good health. For example, there is much greater variabil-
ity in ratings for the desirability of having a spouse, of participating in
community activities, or of other aspects of social affiliation (Kaplan,
1985). There is considerable agreement regarding desirable aspects of
physical functioning but there is little agreement regarding social compo-
nents.

There is also a difficulty with the “algebra” of positive health. Current
approaches regard optimal health as the condition of having no limita-
tions on activity and being free of symptoms. This frames health in nega-
tive terms. Rather, the concept of positive health suggests that optimal
health should be characterized by having a sense of purpose in life, of
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high-quality personal relationships, and high self-regard. The way in
which “positive” and “negative” components interact to produce a given
health status has not been described.

THE INTERSECTION OF HEALTH AND BEHAVIOR

In 1974, the Lalonde report presented a framework of the health field
that went beyond providing medical care and identified human biology,
environment, lifestyle, and health care organization as major elements.
That report initially led to a focus on lifestyle, or individual behavior, as
both the locus of responsibility and the target of clinical and community
interventions. Later, Evans and Stoddart (1990), attempting to encom-
pass the dimensions that individuals, care providers, and policymakers
believe to be important, provided an even broader framework for determi-
nants of health (Figure 1-1). One goal was to bridge the gap between the
increasingly sophisticated knowledge of the relationships among multiple
categories of conditions that influence health, and health policy that fo-

FIGURE 1-1 A model of the determinants of health. Source: Reprinted from R.G. Evans
and G.L. Stoddart, 1990, Producing Health, Consuming Health Care, Social Science and
Medicine 31:1347-1363, with permission from Elsevier Science Ltd, Kidlington, UK.
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26 HEALTH AND BEHAVIOR

cused primarily on providing health care. The model shows that factors
that include social and physical environment and genetic endowment also
influence individual biological and behavioral determinants of health.
This crucial point—that behavior is not simply individual choice but is
shaped by multiple forces operating at different levels of organization—is
developed further in this report.

Individuals influence and are influenced by their families, social net-
works, the organizations in which they participate (workplaces, schools,
religious organizations), the communities of which they are part, and the
society in which they live. Interventions to improve health or to influ-
ence behavior can occur at any one of those levels or at more than one.
This ecologic framework suggests that, because all of the levels are in
dynamic interaction (continually changing as a result of reciprocal influ-
ences), planned change is likely to be most effective if a comprehensive
intervention targets all levels and if the likely consequences (for the other
levels) of intervening at one level are recognized (Gottlieb and McLeroy,
1994; Stokols, 1992, 1996). Clearly, no one organization or intervention
can address all components of this model. The framework therefore im-
plies the need to bring together a range of individuals and organizations
with a variety of skills and interests in efforts to promote or improve
health.

Table 1-1 outlines multiple targets of change and strategies for inter-
vention at each level (from individual to population). The targets and
strategies are not comprehensive. The table provides an overview of how
the ecologic approach can be used to examine change at various levels.

Interventions that target cigarette smoking provide some of the best
examples, because interventions have occurred at most of these levels and
rates of cigarette smoking have declined among adults in the United
States. Without carefully planned research, however, it is impossible to
know which intervention, or what combination of interventions, was nec-
essary and sufficient to achieve that result. It is important to give people
information through clinical or public health messages, but disapproval of
smoking by family and friends, constraints on smoking in workplaces and
other locations, lawsuits, congressional hearings, taxes, and advertising
policies all confound efforts to attribute the result to a single intervention
or level of intervention.

This report is not the first to propose an ecologic (see McLeroy et al.,
1988) or contextual approach (see Ewart, 1991) to health and behavior.
However, the committee has amassed evidence from many disciplines that
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points to the same conclusion: health and behavior are influenced by fac-
tors at multiple levels, including biological, psychological, and social. In-
terventions that involve only the person—for example, using self-control
or willpower—are unlikely to change long-term behavior unless other fac-
tors, such as family relationships, work situation, or social norms, happen
to be aligned to support a change. The committee hopes that this report
will stimulate researchers, practitioners, program developers, and public
and private policymakers to consider the multiple levels for assessments
and interventions in health and behavior.

UNDERLYING ASSUMPTIONS

The committee agreed on the following assumptions:

• Biological, behavioral, and social factors such as genetic endow-
ment, cognitive and emotional interpretations of experience, physical en-
vironment, social relationships, and socioeconomic status interact through
multiple feedback mechanisms to influence individual health over time.
Those interactions are often bidirectional, so cause-and-effect models,
used alone, are likely to misrepresent relationships among them.

• Because health is not defined solely in biological terms but also is a
function of psychological and social variables, many events or interven-
tions traditionally considered irrelevant actually are quite important for
the health status of individuals and populations.

STATEMENT OF TASK

An Institute of Medicine Committee on Health and Behavior: Re-
search, Practice, and Policy was convened in 1998 to update the 1982
Health and Behavior report. Funded by the Robert Wood Johnson Founda-
tion, the National Institutes of Health, and the Centers for Disease Con-
trol, the committee was charged with the following tasks: (1) update sci-
entific findings about the links between biological, psychosocial and
behavioral factors, and health; (2) identify factors involved in health and
disease but for which research on these factors and effective behavioral
and psychosocial interventions is incomplete; (3) identify and review ef-
fective applications of behavioral and psychosocial interventions in a va-
riety of settings; (4) examine implementation of behavioral and psychoso-
cial interventions, including guidelines and changes in provider behaviors;
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(5) review evidence of cost-effectiveness; and (6) make recommendations
concerning further research, applications, and financing.

The committee interpreted their charge with a focus on research
rather than policy issues. The report is an overview and summary of avail-
able research aimed at a diverse audience. Even with this focus, the com-
mittee encountered limitations as to what it was able to address. After
examining the evidence, it became clear that there are inadequate data to
evaluate fully the cost-effectiveness of behavioral and psychosocial inter-
ventions in comparison with other ways of promoting health. Cost-effec-
tiveness analysis attempts to determine ways of promoting good health—
procedures, tests, medications, educational programs, regulations, taxes or
subsidies, and combinations and variations of these—provide the most
effective use of resources. Currently, there are few studies assessing which
behavioral and psychosocial interventions contribute the most to good
health that are set in this larger context and based on information that
demonstrates that they are in the public interest. Comparing behavioral
and psychosocial interventions with other ways of promoting health on
the basis of cost-effectiveness requires additional research. This topic is
only briefly reviewed in Chapter 7.

The committee began this endeavor expecting to discover and share
what works and what does not regarding health and behavior. After dili-
gently exploring the literature, the complexity of the issue became evi-
dent. The committee noted the vast array of interventions at various lev-
els, with varying endpoints on different populations, with different
methodologies. Each committee member brought to the table their own
perspective about what would be most effective, but the data were inad-
equate to convince any of the experts of a best approach to shaping and
maintaining behavior change. While conventional wisdom tells us that
we need to do more exercise, eat less, avoid tobacco, wear seatbelts, and
be careful with firearms, deciding what specific interventions produce
these sustained changes presents a dilemma.

A critical obstacle to answering definitively the question of what
works best is the difficulty of generalizing the findings of current studies.
Many factors contribute to this problem: outcome measures among the
studies differ, populations studied differ, and methodologies differ. For ex-
ample, an intervention may be exceptionally effective on a highly moti-
vated population but fail for the general public. Measurement of a behav-
ioral outcome such as self-reported tobacco use is difficult to compare
with an outcome measure such as change in sales of tobacco. Another
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obstacle is that there are no rigorous evaluations of interventions. Evalua-
tions may assess short-term changes, but long-term effectiveness must en-
ter the equation because maintaining behavior change has been shown to
be difficult. Only with additional research and evaluation of interven-
tions will the best approaches be found. This report illustrates the current
level of understanding and demonstrates the limits of the currently avail-
able research. The example of tobacco in Chapter 8 aims to illustrate the
complications inherent in the field.

BOUNDARIES OF THE STUDY

The field of health and behavior is very large. It includes, at mini-
mum, the intersection of biological, social, and behavioral sciences with
public health and medicine. The Committee, therefore, had to make hard
choices about what to include and exclude from this report. The areas
represented in this report are those in which Committee members either
had expertise or found to be important enough to seek expert input with
the resources available. While behaviors associated with the greatest bur-
den of illness, such as tobacco use, seemed important to consider, the
Committee also found it important to focus on health, not just morbidity
and mortality. Stress and adaptation, psychosocial aspects of coping with
illness, and resilience were deemed important by the Committee. The
Committee chose to examine developments in biological, social, and be-
havioral determinants of health as well as the implications of these factors
for intervention and research at the levels of individuals, families, com-
munities, and populations. Issues in translation from research to applica-
tion, including cost-effectiveness, were also considered.

A number of areas were excluded for a variety of reasons. Injury and
substance abuse have been the subjects of recent IOM reports (IOM 1996,
1997a, 1999), so the Committee chose not to devote resources to these.
Genetics, health, and behavior were the subject of a concurrent IOM
study, and developments in genetics are occurring very quickly. The Com-
mittee therefore decided not to go into depth in that area, in which re-
cent, excellent material is available (see Collins, 1999, for an overview of
medical and societal implications of the human genome project; Carson
and Rothstein, 1999, for various perspectives on behavioral genetics).
Child and spousal abuse are difficult and controversial topics, and the
Committee was not sufficiently constituted to consider these areas from
the range of perspectives necessary to be thorough. While the report does
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discuss various aspects of obesity, the Committee found that the biology of
metabolism and weight regulation—along with clinical and public health
perspectives and interventions in this area—are developing, complex, and
controversial, and therefore deserve much more attention than the Com-
mittee was able to pay here. The Committee recommends that resources
be devoted to a comprehensive study of biological, social and psychologi-
cal factors in obesity and weight regulation and to the effects of medical,
public health, and advertising messages about weight. The role of adver-
tising and social marketing is an important consideration in health and
behavior and is the topic of a forthcoming IOM report (2001). That re-
port focuses on communication of health messages to diverse populations.
The role of diversity in health and disease is a critical concern that is also
very relevant to the behavioral and societal influences. Recently, an IOM
study was initiated to assess racial and ethnic differences in health care
and to provide recommendations regarding interventions to eliminate
these disparities (Committee on Understanding and Eliminating Racial
and Ethnic Disparities in Health Care, IOM).

The Committee believes that lifespan and lifecourse development
(Elder, 1996) are very important to the understanding of health and be-
havior. The Committee drafted materials and discussed differences in
health and behavior across the lifespan, as well as the implications of early
experience for later health at many of its meetings. The Committee con-
cluded that it did not have the full range of necessary expertise or the
resources to comprehensively address the complex intersection of lifespan
and lifecourse development and health and behavior, though it is men-
tioned in various places in the report. At the first Committee meeting,
David Hamburg, the chair of the 1982 study, told the Committee that
lifespan development was the one area he most wished could have been
addressed in the 1982 report. This Committee feels similarly about this
report. Recent reports from the National Academies (IOM, 2000; NRC,
2000a,b,c) provide some discussion of health-related behavioral and so-
cial research at various points throughout life. The Committee agreed
that development across the lifespan is an important determinant of health
that deserves further attention.

Because the field of health and behavior is so extensive, the commit-
tee was unable to provide an exhaustive review for all covered topics. This
is true, for example, in the description of interventions for behavior
change at the various levels. Instead, the report presents a sampling of the
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many approaches that have been used. These provide the reader with a
feel for the state of the science rather than an all-inclusive account of
what has been done. For other topics such as the health behaviors de-
scribed in Chapter 3, the committee relied heavily on existing compre-
hensive reviews, especially publications from United States government
agencies, to provide an overview of the area and supplemented this with
data from recent peer-reviewed articles. Other sections of the report care-
fully reviewed the current literature from peer-reviewed journals to pro-
vide a summary of topics that are not available elsewhere.  The resulting
report should not be considered to be a comprehensive analysis of all ef-
forts in health and behavior but rather an overview that tries to convey a
sense of the excitement and growth in this multidisciplinary field.

ORGANIZATION OF THE REPORT

The charge to the committee preparing this report included updating
scientific findings about the links between biological, psychosocial, and
behavioral factors and health since the 1982 report (IOM, 1982) and ad-
dressing the links between determinants of health and interventions based
on them in a variety of settings.

Part One describes the status of knowledge regarding biological, be-
havioral, and social factors that affect health. To emphasize the impor-
tance of reciprocal interactions among those factors in the determination
of the health status of individuals and populations, without implying that
“everything is related to everything else,” the report groups biobehavioral
linkages with physiological evidence in Chapter 2, behavioral risk factors
in Chapter 3, and social risk factors in Chapter 4.

Part Two addresses research and practice regarding interventions in
health-related behavior. Chapter 5 discusses the interventions at the level
of individual behavior and families. Chapter 6 reviews interventions at
the levels of organization, community, and society. Chapter 7 addresses
the evaluation of interventions and the dissemination of research findings
and practical experience.

Part Three (Chapter 8) presents the principal findings and the
committee’s recommendations. It includes a description of experience
with interventions aimed at reducing cigarette smoking because these in-
terventions have been pursued at all of the levels addressed in this report.
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PART ONE

Biological, Behavioral, and
Social Factors Affecting Health

In the early years of scientific medicine, most clinicians and research-
ers thought only in terms of single causes: specific agents that cause
specific disease. For example, an infection was considered to result

only from the proliferation of bacteria, while other kinds of ill health
might result from viruses, toxins, accidents, or flaws in a person’s genetic
makeup. More recent research highlights the relationships between health
and behavioral, psychological, and social variables.

Acceptance of the fact that stress is linked to cardiovascular disease or
to other health problems has become commonplace. However, research
also reveals many reciprocal links among the central nervous system,
which recognizes and records experiences; the endocrine system, which
produces hormones that govern many body functions; and the immune
system, which organizes responses to infections and other challenges.

Similarly, it has long been recognized that specific behaviors are asso-
ciated with increased risk of specific diseases and related conditions. For
example, tobacco use, alcohol consumption, inadequate physical activity,
some sexual practices, and high-fat or low-fiber diets have all been recog-
nized as unhealthful. Less widely recognized, however, is the association
between socioeconomic status and health, or the influence of social net-
works, current or anticipated employment status, and personal beliefs.
Recent research not only documents the importance of these factors, but
also describes some of the mechanisms involved.
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Part One reviews some of the most important developments on these
topics. Chapter 2 addresses the interactions of biobehavioral factors in
health, Chapter 3 reviews behavioral risk factors, and Chapter 4 describes
the role of social risk factors.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


2

Biobehavioral Factors in
Health and Disease

39

Research into the bidirectional and multilevel relationships be-
tween behavior and health has been aided by technology and by
conceptual advances in the behavioral, biological, and medical

sciences. Our understanding of the interactions between brain function
and behavior has been enriched by advances in behavioral neurobiology,
neuroscience, and neuroendocrinology from molecular mechanisms to psy-
chological systems. Real-time imaging of the living human brain during
different behavioral states has promoted our understanding of the links
between human behavior and basic neurochemical processes or specific
neuroanatomic pathways. Common availability of monoclonal antibod-
ies, routine production of genetically altered animals, and new understand-
ing of the genetic code have contributed to exploration of how genetics
interacts with development and early experiences to influence both vul-
nerability to disease and resistance to age-related decline. Yet much of the
research knowledge is highly compartmentalized, and there is a need to
integrate isolated pockets of information.

This chapter addresses the interplay among biological, behavioral, and
social factors in health and disease, with an emphasis on biologic factors.
Subsequent chapters address behavioral and social factors in greater de-
tail.
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STRESS, HEALTH, AND DISEASE

The Stress Response

Over the past 60 years or so, the study of stress has provided a major
link in explaining the behavioral variables and the biological factors that
influence physical health. Stress both causes and modulates a diversity of
physiological effects that can enhance resistance to disease or cause dam-
age and thereby promote disease. For example, stress-related hormones,
such as cortisol and epinephrine, have protective and adaptive functions
as well as damaging effects. This idea, first introduced by Hans Selye
(1956), is reemerging in contemporary biobehavioral research (McEwen,
1998). A characteristic set of physiological effects—the “stress re-
sponse”—has been identified and investigated in humans and animals
(Chrousos, 1998). The primary and secondary effects of the stress response
constitute the biologic pathways along which a person’s experiences, liv-
ing and working conditions, interpersonal relations, lifestyle, diet, person-
ality traits, and general socioeconomic status can affect the body. Indi-
vidual behavior is important because it increases or decreases the
pathophysiological cost of stress through diet, exercise, and other activi-
ties.

The stress response is an important component of the body’s regula-
tory systems. The maintenance of constant and appropriate internal con-
ditions and functioning in the face of changing environmental demands is
called homeostasis, an idea first developed by Walter Cannon (1936). The
stress response, however, primarily involves reaction in an emergency. This
function evolved over millions of years and is critical to the survival of
most animals, including humans, when external threats and dangers, such
as predation, are encountered. The stress response consists of many co-
adapted and simultaneous shifts in the physiological functioning of the
cardiovascular, respiratory, muscular, metabolic, immune, and central ner-
vous systems. Physiological changes can be accompanied by altered emo-
tional responses, enhanced vigilance, heightened appraisal of risk, en-
hanced memory storage and retrieval, and changes in motivation. The
stress response is a rapid and pervasive adjustment of internal states to
prepare an organism to adapt to a threat—to respond to the rigors of “fight
or flight” (Chrousos, 1998).

Many aspects of the stress response, however, are inappropriate or
maladaptive in the context of modern postindustrial societies. The threats
posed here are different from those our evolutionary ancestors faced. We
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do not commonly confront acute, life-threatening assault. Instead, con-
temporary humans face ill-defined, diffuse, often chronic threats that can-
not be resolved by fight or flight. Nevertheless, the ancient physiologic
stress response is triggered when one experiences, for example, a threat to
social position, damage to important interpersonal relationships, loss of
possessions, or barriers to the achievement of goals. Because many diffi-
culties of contemporary life and their accompanying stress cannot be rap-
idly resolved—as could many physical stressors—the stress response per-
sists, homeostasis is not restored, and the response becomes dysfunctional
rather than adaptive. An increasing body of evidence indicates that stress
is a potent contributor to illness (Cohen and Herbert, 1996; Cohen et al.,
1991; Hermann et al., 1995; Kiecolt-Glaser et al., 1996; McEwen, 1998).
The continued and unproductive activation of the stress response, includ-
ing the failure to shut off this response when it is not needed, called
allostatic load, is discussed below.

The stress response is one aspect of an array of biologic and behavioral
processes that either protect or cause damage. For example, secretion of
stress-related hormones, such as cortisol and the catecholamines (epineph-
rine and norepinephrine), typically varies in a daily rhythm that is en-
trained by the light/dark cycle and by sleep/waking patterns that are part
of normal daily life. But chronic increase in cortisol throughout the diur-
nal cycle is associated with negative consequences, such as accelerated
bone mineral loss and hyperglycemia. Because the subjective experience
of stress does not always correlate with physiological response (Kirschbaum
et al., 1999), long-term measurement of hormone concentrations and of
the processes that they regulate (for example, blood cholesterol concen-
tration, fat accumulation, immune function, atrophy of brain structures,
blood pressure), constitute an important way to connect life experience
and the risk of disease.

Allostasis and Allostatic Load

An important new attempt to understand the relationships between
environmental and behavioral challenges and stressors, the physiological
responses to these events, and disease uses the terms allostasis and allostatic
load. Allostasis is the maintenance of overall stability (homeostasis)
through the constant adjustment and balancing of various components in
the process of adapting to challenge. Sterling and Eyer (1988) first used
the term to describe cardiovascular system adjustments in response to rest
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and activity states. Later, the idea was generalized to other physiologic
mediators, such as adrenal cortisol and the catecholamines. Allostatic load
is the wear and tear the body experiences as a result of repeated allostatic
response (McEwen, 1998; McEwen and Stellar, 1993).

Allostasis and allostatic load operate in all systems of the body and
focus attention on the protective, as well as the damaging, property of the
primary mediators of the stress response: cortisol and the catecholamines.
The major aspects are summarized in Figure 2-1. First, the brain integrates
and coordinates behavioral and physiologic responses (hormonal and au-
tonomic) to challenge. Some challenges can be perceived as stressful; oth-
ers are related to circadian rhythms and to coordination of the functions
of sleep and waking with the environment. Second, individual differences
in the capacity to cope with challenges are based on multilevel relation-
ships between genetic, developmental, and experiential influences. Third,
intrinsic to the autonomic, neuroendocrine, and behavioral responses to
challenge is the capacity to adapt (allostasis); indeed, neuroendocrine re-
sponses, such as the release of cortisol, are by nature protective and acute.
Problems arise only when they persist, so efficient initiation and cessation
of these responses is vital. Negative effects result when allostatic responses
to challenge or stress occur inappropriately or are terminated inefficiently.
Fourth, allostasis has a price that is related to the degree of inefficiency in
the response and to the number of challenges and stressors a person expe-
riences. Allostatic load is more than chronic stress. It can also reflect a
genetically or developmentally induced failure to cope efficiently with the
daily challenges related to the sleep/waking cycle and other experiences.
And it also includes contributions of lifestyle factors, such as diet, alcohol
and tobacco use, physical activity, and sleep, through their influences on
the production of stress hormones.

Protective and Damaging Effects of Stress Mediators

A behavioral response to challenge or stress can be protective or dam-
aging. The risk of harm or disease can be increased by such patterns of
behavior as hostility or aggression, and it can be reduced by cooperation
and conciliation. Cigarette-smoking, excessive alcohol consumption, high
fat consumption, and exposure to physical hazards increase the risk, as
does insufficient physical activity. The link of allostasis and allostatic load
can be applied to various behavioral responses: Such behaviors as smok-
ing, high alcohol consumption, and consumption of high-fat foods all have
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some perceived adaptive effects in the short-term but damaging effects if
they persist. Behavior can attenuate some of the damaging effects of physi-
ologic responses. For example, even a brief period of exercise can enhance
glucose uptake by reducing the insulin resistance of muscle tissue
(Perseghin et al.,1996).

The mediators of protective and damaging effects of allostatic re-
sponses are mainly adrenal steroids and catecholamines. Other hor-
mones—such as dehydroepiandrosterone, prolactin, growth hormones,
and the cytokines—also mediate adaptive or maladaptive effects, but their
consequences are often specific to an organ or a system. Once the media-
tors are released, they produce their effects by acting on cellular receptors.
The effects can be classified as primary effects; secondary outcomes, which
are risk factors for disease; and tertiary outcomes, which are diseases them-
selves (McEwen and Seeman, 1999). The actions of the mediators adre-
nal glucocorticoids and catecholamines are shown in Figure 2-2. These
substances act via receptors that trigger changes throughout the target
cell (including changes in gene expression) that have long-lasting conse-
quences for cell function. It is important to consider the short- and long-
term consequences of hormone release for cell function. There are many
examples of beneficial and adverse effects of the mediators of allostatic
responses. These factors are introduced here and discussed in more detail
later.

In the central nervous system, catecholamines and adrenal steroids
promote the storage and retrieval of memories of events, pleasant and
unpleasant, associated with arousal. However, adrenal steroids acting with
excitatory amino acid neurotransmitters are associated with cognitive dys-
function involving various mechanisms that promote atrophy and, in some
extreme cases, the death of neurons, particularly in the hippocampal
region.

In the cardiovascular system, autonomic responses, in part because of
catecholamines, promote allostasis (adaptation) by adjusting heart rate
and blood pressure according to the changing demands of sleeping, wak-
ing, and physical exertion. Damaging allostatic load occurs as a result of a
failure to terminate blood pressure surges efficiently. This accelerates ath-
erosclerosis and synergizes with metabolic hormones to accelerate non-
insulin-dependent diabetes.

The immune system is particularly responsive to the mediators of
allostatic response. Adrenal steroids and catecholamines promote the
movement of immune cells to organs or tissues where they are needed to
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BIOBEHAVIORAL FACTORS IN HEALTH AND DISEASE 45

FIGURE 2-2 Allostasis in the Autonomic Nervous System and HPA Axis. Allostatic
systems respond to stress (upper panel) by initiating the adaptive response, sustaining it
until the stress ceases, and then shutting it off (recovery). Allostatic responses are initiated
(lower panel) by an increase in circulating catecholamines from the autonomic nervous
system and glucocorticoids from the adrenal cortex. This sets into motion adaptive pro-
cesses that alter the structure and function of a variety of cellls and tissues. These processes
are initiated through intracellular receptors for steroid hormones, plasma-membrane re-
ceptors, and second-messenger systems for catecholamines. Cross-talk between catechola-
mines and glucocorticoid-receptor signaling systems can occur. From McEwen, 1998, by
permission of the Massachusetts Medical Society.  All rights reserved.
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46 HEALTH AND BEHAVIOR

resist infection or other challenge, thereby enhancing the effectiveness of
immune responses. But adrenal steroids also can increase allostatic load
and suppress immune system response when they are secreted chronically
or when their release from the adrenal cortex is not terminated properly.

Allostatic load is associated with at least four patterns of long-term
harm to the body. The first is a perception of excessive stress. This can
take the form of repeated events of various types that cause recurring in-
creases in the release of stress mediators. For example, the amount and
frequency of economic hardship are good predictors of decline in physical
and mental functioning and even death (Lynch et al., 1997b). The second
pattern involves a failure to adapt to recurrence of the same stressor. This
leads to overexposure to stress mediators because of the failure to dampen
response to a repeated event. Most people, for example, adapt to repeated
public-speaking challenges, but some continue to show elevated cortisol
concentrations, which indicate a failure to adapt (Kirschbaum et al.,
1995). The third pattern entails the failure to terminate the hormonal
stress response or the lack of appearance of the normal trough in the daily
cortisol release pattern. Examples are increased blood pressure caused by
work-related stress (Gerin and Pickering, 1995), increased evening corti-
sol and hyperglycemia caused by sleep deprivation (Van Cauter et al.,
1997), and the chronically elevated cortisol that often accompanies de-
pressive illness (Michelson et al., 1996). The fourth pattern involves in-
adequate release of hormones, thus allowing other systems, such as in-
flammatory cytokines, to become overactive. In the Lewis rats, for
example, inadequate release of cortisol is associated with increased sus-
ceptibility to inflammatory and autoimmune disturbances (Sternberg,
1997; Sternberg et al., 1996).

Early Development Influences Long-Term Effects of Stress

Developmental influences are implicated in susceptibility to stress-
related disorders. Classic work by Levine et al. (1967), Denenberg and
Haltmeyer (1967), and Ader (1968), shows that the handling of neonatal
rats by experimenters leads to reduced emotionality and stress hormone
reactivity throughout life. In contrast, prenatal stress increases emotional-
ity and stress hormone reactivity throughout the life of the animal. Post-
natal handling reverses the effects of prenatal stress (Fride et al., 1986;
Wakschlak and Weinstock, 1990). Handling is believed to increase ma-
ternal licking and grooming of pups, which are associated with reduced
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reactivity of the hypothalamic/pituitary/adrenal (HPA) axis (Liu et al.,
1997). Use of animal models has revealed that age-related brain deterio-
ration is increased by high-stress reactivity and reduced by low-stress reac-
tivity (Dellu et al., 1996; Liu et al., 1997; Meaney et al., 1988). Animals
that show high-stress reactivity also show a high propensity for substance
abuse (Dellu et al., 1994). Studies in nonhuman primates show that early
maternal deprivation alters brain serotonin functioning, increases alcohol
preference, increases aggressive behavior, and decreases affiliate behaviors
(Higley et al., 1996a, b; Kraemer et al., 1997). In marmosets, altered HPA
axis function was found in offspring that experienced negative parenting
(Johnson et al., 1996a).

Individual differences in human brain aging are correlated with plasma
cortisol concentration (see Lupien et al., 1994, 1998; Seeman et al., 1997),
although it is not known whether there are connections to early life
events. Some data suggest that extremely low birth weight (Barker, 1997;
Wadhwa, 1998) and trauma in early life are risk factors that influence
later health in humans (Bremner et al., 1997; Felitti et al., 1998). Studies
that link life experience, especially early experience, with stress, allostatic
load, and later health risks (Felitti et al., 1998; Bremner et al., 1997; De
Bellis et al., 1999a, 1999b) signal the importance of research on the ef-
fects of early life experiences on later stress reactivity and health.

Some evidence suggests that even prenatal experiences can have long-
term health consequences. In laboratory animals, prenatal stress has been
linked to alterations in adrenocortical and central serotonergic and
dopaminergic circuits (Nelson and Bloom, 1997). These observations led
to the hypothesis (Barker and Sultan, 1995) that disease vulnerabilities in
childhood and adult life result from “fetal programming” of homeostatic
response set points. This is supported by Eriksson et al. (1999), who report
that death from coronary heart disease (CHD) among Finnish men was
associated with low birth weight and low ponderal index at birth. In addi-
tion, prematurity and low birth weight resulting from maternal behaviors
has been seen to increase the life-long risk of CHD (Wadhwa, 1998) and
diabetes mellitus (Rich-Edwards et al., 1999).

THE BRAIN AS INTERPRETER,
REGULATOR, AND TARGET

The brain is influenced by experiences, including stress, and it is a
target of allostatic load, or long-term wear and tear. Since the IOM (1982)
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report, advances in basic neuroscience and the development of imaging
technology have combined to enhance our understanding of how differ-
ent regions of the brain control behavior. They reveal the plasticity and
vulnerability of the brain to effects of life experiences. Advances in the
neurobiology of learning and memory have provided important insights
into the dynamic nature of brain function throughout life and from the
level of the gene to the level of nerve-cell structure and function. Studies
of the interplay between brain development and early experience have
emphasized their importance in establishing patterns of brain function
that persist through life. This section discusses advances in neurobiology
that are particularly relevant to the brain as an interpreter of life events,
as a regulator of the stress response and daily biological rhythms, and as a
target of the protective and the damaging functions of stress mediators.
Developmental issues are discussed later in the chapter.

Neurotransmitters, Experience, and Behavior

Changes in balance among neurotransmitters in the brain can influ-
ence behavioral responses to potentially stressful situations, can alter the
interpretation of stimuli, and might be associated with anxiety and de-
pression. Research that has accelerated rapidly over the past few decades
reveals that the human brain has multiple neurotransmitters and
neuromodulators. The release of a neurotransmitter sends a message from
one neuron to another. Neuromodulators share properties of neurotrans-
mitters and hormones to regulate the general tone of neural systems. Many
substances act as neuromodulators, including acetylcholine, histamine,
serotonin, the catecholamines, excitatory and inhibitory amino acids, and
a host of neuropeptides. In this discussion we emphasize two, serotonin
and corticotropin-releasing hormone (CRH)—each with links to the
stress response—while recognizing that brain function is a result of the
simultaneous interactions of many hormones, neuromodulators, and neu-
rotransmitters.

Serotonin is a neurotransmitter with widespread influences through-
out the brain. Most neurons that release serotonin are found in the raphe
nuclei in the midbrain. Axons of serotonergic cells have many branches,
and they project widely throughout the forebrain, cerebellum, and spinal
cord (Cooper et al., 1996). The serotonin system exerts widespread influ-
ence over mood and mood disorders, such emotional responses as hostility
and aggression, arousal, sensory perception, and higher cognitive func-
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tions. For example, low concentrations of brain serotonin are associated
with increased incidence of suicide (Brown et al., 1982; Mann, 1998),
impulsive aggression (Brown et al., 1982; Higley et al., 1996a, 1996b),
and the abuse of alcohol and other substances (Higley et al., 1991).

Experience can alter brain chemistry. One well-studied, common
pathway through which the environment effects changes in the brain is
the HPA axis. Briefly, to maintain appropriate internal conditions
(allostasis) in response to life’s stresses, the hypothalamus releases CRH,
which travels to the anterior pituitary where it causes the release of
adrenocorticotropic hormone. The adrenocorticotropic hormone, in turn,
controls the release of other hormones, such as cortisol, from the adrenal
cortex (located on top of the kidneys). The HPA axis has been shown to
be exquisitely responsive to social environment in rats (Albeck et al, 1997)
and in primates (Johnson et al., 1996b; Shively et al., 1997). Social status
affects the response of the HPA axis, such that hypothalamic CRH release
is deficient in subordinate rats, which also show reduced testosterone con-
centrations under these conditions (Blanchard et al., 1993; Albeck et al.,
1997). CRH involvement in the stress response is complex, with at least
one other brain system, involving the amygdala, showing an increase in
CRH expression linked to anxiety disorders and depression (Schulkin et
al, 1998). Furthermore, behavioral and chemical profiles often depend on
the context of the stressful situation (Johnson et al., 1996b).

Arousal and Memory Modulation

Many people report vivid memories of events they associate with in-
tense arousal or strong emotion. Sometimes called “flashbulb memories,”
these illustrate that memory storage processes are modulated by the de-
gree of arousal associated with an event. The amygdala is a complex col-
lection of nuclei that has several functions, including control of some
autonomic responses, elucidation of innate emotional responses, modula-
tion of memory, and control of some aspects of male sexual behavior. The
pathway for encoding memories involves the interaction of neural sys-
tems in the amygdala and other brain areas, such as the hippocampus, and
hormones released by the adrenal cortex (cortisol) and the adrenal me-
dulla (the catecholamines epinephrine and norepinephrine). The
amygdala is associated with the modulation of memories of important and
arousing life events—events that have strong positive or negative emo-
tional impact (affect; Cahill and McGaugh, 1998; LeDoux, 1996). It me-
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diates the effects of the degree of arousal on the storage of memories of all
kinds, including those that pertain to spatial information, events, and
learning habits.

In relating autonomic and neuroendocrine function to memory pro-
cesses, it is noteworthy that the encoding of memories is strengthened by
glucocorticoids from the adrenal and by norepinephrine released from
nerve terminals in the amygdala, hippocampus, and other brain regions.
Substances associated with arousal, such as adrenal epinephrine and vari-
ous peptide hormones, circulating outside the blood-brain barrier act to
stimulate receptors in the periphery that then send neural messages to the
brain via the vagus nerve (Clark et al., 1995; Williams and Jensen 1991,
1993). Modulated neural messages are then passed via the nucleus of the
solitary tract to brain regions where memories are actually encoded
(deQuervain et al., 1998; McGaugh et al., 1996; Roozendaal et al., 1996).
In support of this mechanism, antagonism of peripheral b-receptors that
respond to epinephrine released from the adrenals attenuates the memory-
modulated effects of arousal (Cahill et al., 1994; Nielsen and Jensen,
1995). Those findings could be relevant to the biology of post-traumatic
stress disorder and depression, which seem to involve overactive func-
tioning of the amygdala (Cahill and McGaugh, 1998; Drevets et al., 1997;
Sheline et al., 1998).

Some important advances in animal model studies related to emo-
tional experiences have recently been carried over to human brain func-
tion. Human brain-imaging studies have shown that emotionally arousing
information (pleasant or unpleasant) activates the amygdala and induces
the formation of strong, long-term, episodic memories of that information
(Cahill et al., 1996; Hamann et al., 1999). Electric stimulation of the
vagus nerve in laboratory rats enhances memory (Clark et al., 1995); this
finding was recently expanded to human memory for word recognition
(Clark et al., 1999).

Studies of learning and memory have revealed neural plasticity in-
volving structural changes in brain cells and changes in gene expression.
It can be seen in the remodeling of neuron structure brought about by
training (Greenough and Bailey, 1988). Transcription factors involved in
regulating expressions of groups of genes in brain cells also appear essen-
tial to the formation of long-term memories in species as varied as fruit
flies and mice (Guzowski and McGaugh, 1997; Martin and Kandel, 1996).

Short-term responses of the brain to novel, arousing, or potentially
threatening situations are adaptive and result in enhanced learning and in
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the acquisition of new behavioral strategies for coping. However, repeated
stress can increase allostatic load and cause cognitive deficits. The hip-
pocampus is important in declarative, spatial, and contextual memory pro-
cesses. It also works in processing the contextual associations of strong
emotions (Eichenbaum, 1997; Gray, 1982). Atrophy of the hippocampus
with age has been reported in animals (Meaney et al., 1988) and humans
(Lupien et al., 1998; Lupien et al., 1994) and is accompanied by cognitive
impairment. The cumulative effects of life stress, as expressed by the con-
cept of allostatic load, can cause impairment by at least four mechanisms
(McEwen, 1997, 1999b): impairing neural excitability, causing atrophy of
neurons in the Ammon’s horn region of the hippocampus, inhibiting
neurogenesis in the dentate gyrus of the hippocampus, and causing per-
manent loss of neurons in the hippocampus. Each process can occur some-
what independently of the others, and each contributes to some degree to
different pathophysiologic conditions associated with traumatic stress, de-
pression, or aging.

Those laboratory findings have been carried over to the human brain
by magnetic resonance imaging. Hippocampal atrophy and cognitive im-
pairment have been reported in conditions as diverse as Cushing’s syn-
drome, post-traumatic stress disorder, and recurrent major depression (for
reviews, see McEwen et al., 1997; Sapolsky, 1996). The hippocampus is
susceptible to those effects and is likely not the only brain region so af-
fected. Atrophy of the amygdala and the prefrontal cortex also has been
reported in depressive illness (Drevets et al., 1997; Sheline et al., 1998,
1999). The reversibility or prevention of such atrophy clearly is an impor-
tant topic for research, as are its implications for cognitive function.

IMMUNE SYSTEM FUNCTION IN HEALTH AND DISEASE

The rebirth of integrative physiology in the context of the growing
pool of information about genes and gene regulation has led to the devel-
opment of new interdisciplinary fields of study, such as neuroendocrine
immunology and psychoneuroimmunology—the latter includes psychol-
ogy and an eclectic mix of other disciplines. At the same time, the more
traditional field of immunology has advanced with growing knowledge
about the messengers of the immune system, the cytokines and chemo-
kines. Those advances underline the importance of explaining how the
immune system functions in the living body, as opposed to examining
only its theoretical workings. The immune system is highly integrated
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with other physiologic systems. It is sensitive to virtually every hormone
in the body, and sympathetic, parasympathetic, and sensory nerves inner-
vate the organs of the immune system. These organs also produce hor-
mones that affect cells in the rest of the body. The remarkable capacity to
distinguish “self” from “nonself” to protect the body from infectious and
malignant challenges is a hallmark of the immune system that has been
studied in great detail at the cellular and molecular levels over the past 50
years.

Much progress has been made recently in explaining how the body
responds to environmental challenges through immunologic pathways.
Research has led to development of the notion of a “danger” hypothesis in
which tissue damage (and perhaps a threat to the very survival of the
organism) is a signal that activates inflammatory and immune responses
(Fuchs and Matzinger, 1996). The response of the immune system to en-
vironmental challenge represents a coordinated pattern of gene expres-
sion that results in rapid and sustained production of activated cells, secre-
tory products, and effector mechanisms that persist until the challenge is
eliminated.

Like many other bodily and behavioral responses to challenge, im-
mune system responses are initially beneficial, but when they are sustained,
they can damage healthy host tissue or augment damage produced by
pathogens. That potential threat is reduced by the high level of regulation
of the immune system and its close integration with the autonomic and
endocrine systems. Bidirectional interaction of common chemical mes-
sengers and cellular receptors connects the immune system with the ner-
vous system and the endocrine system. In this interactive communication
between systems, sensory stimuli to the central nervous system that acti-
vates the HPA axis result in the peripheral release of adrenal steroids and
catecholamines, both of which can have immunoregulatory effects. Simi-
larly, a challenge that induces an inflammatory response causes the release
of cytokines that stimulate the peripheral and central nervous systems
(Figure 2-3). This provides an important link through which the neu-
roendocrine response modulates the development of an inflammatory re-
sponse at the site of challenge. That is especially important in the lungs,
heart, brain, and kidneys, where there are limits to the magnitude an in-
flammatory response can reach without causing loss of critical function
(Hermann et al., 1995).

The movement of immune cells to organs and tissues where they are
needed to fight infection or other challenge is highly regulated at multiple
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levels, including interactions among neural, endocrine, and immune sys-
tems (Fauci, 1975; Hermann et al., 1995). Steroid hormones and cat-
echolamines released from the adrenals promote the movement of
immune cells. These steroid hormones and catecholamines are immuno-
suppressive when they are secreted chronically or when their release is
not terminated properly—in which case they can actually increase sus-
ceptibility to infection and malignancy (Dobbs et al., 1993; Hermann et
al., 1993). A deficiency of circulating glucocorticoids and catecholamines,
however, allows other immune mediators, such as cytokines, to overreact
and thereby increase the risk of autoimmune and inflammatory disorders
(Sternberg et al., 1992, 1989; Wilder, 1995).

Neural and Endocrine Effects on the Immune System

The immune system is integrated with the nervous and endocrine
systems, which modulate aspects of its function. Many chemical messen-
gers of the nervous and endocrine systems are immunomodulatory, and
these substances are important in regulating inflammatory and immune
responses (Figure 2.3) (Felten et al., 1987). The presence of receptors—
for hormones, neuropeptides, and neurotransmitters—on cells of the im-
mune system suggests some ways by which modulation occurs. The recep-
tors provide a mechanism for other physiologic systems to modulate
immune responses. Activation of the HPA axis, which leads to systemic
release of potent anti-inflammatory substances, such as cortisol and other
glucocorticoids, regulates inflammatory and immune responses (Berczi,
1998). The autonomic system’s part in immunoregulation also became
clearer once it was demonstrated that primary and secondary lymphoid
tissues are highly innervated (Bulloch and Pomerantz, 1984; Felten et al.,
1987) and that immune cells in these tissues have receptors for neuro-
modulators and neurotransmitters.

Effects of Inflammatory and Immune Responses
on the Nervous System

Gaining a clear understanding of the bidirectional flow of neuroendo-
crine and immune interactions had to wait for a revolution in cellular and
molecular immunology. Advances in cytokine research provide a context
for the study of soluble products produced by activated monocytes and
lymphoid cells (circulating and stationary immune cells, respectively).
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FIGURE 2-3 Neuroendocrine Regulation of Immunity. Tissue damage, infection, and
malignancy are hypothesized to generate a danger signal.  This signal is transduced at the
cellular and molecular levels leading to activation, trafficking and expression of effector
functions in the immune system. Products of the immune system, including cytokines,
chemokines and growth factors can stimulate the nervous system resulting in the release of
steroid hormones, catecholamines, opioids.  These products of nervous and endocrine
activation modulate molecular and cellular events in an immune response. Adapted from
Marucha and Sheridan, 1998. Reprinted with permission from the publisher, Harcourt,
Inc. All rights reserved.
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These low-molecular-weight products of mononuclear cells are secreted
during inflammatory and immune responses. They were shown to be pro-
duced by several types of cells; to have several kinds of biologic activity;
and to be pleiotropic, affecting cells in many physiologic systems (Arai et
al., 1990). The cytokines initiate action by binding to specific receptors
on target cell surfaces, and many of them have multiple signaling func-
tions including autocrine (secretion of a substance that stimulates the
secretory cell itself), paracrine (the target cell is close to the secretory cell,
such as neurotransmitters in the brain), and endocrine (the chemical sig-
nal can travel long distances from the secretory cells to the target tissue,
via the blood or lymph systems). The pleiotropy of cytokines led to inves-
tigations of inflammatory and immune interactions with the nervous sys-
tem and to the development of the idea that the immune system commu-
nicates with the brain through the release of proinflammatory cytokines
(Besedovsky et al., 1986). Proinflammatory cytokines released in periph-
eral tissues function as hormones, and biologically are associated with the
development and expression of behaviors associated with illness (Dantzer
et al., 1998; Maier et al., 1998) and can induce chronic stress responses
(Shanks et al., 1998).

The recognition that cytokines, particularly those that are proinflam-
matory, communicate with the brain and influence activation of the HPA
axis led to investigations of neuroendocrine responses in the etiology of
inflammatory (Chrousos, 1995) and autoimmune diseases. Associations
between stress responses and autoimmunity have been studied in condi-
tions as diverse as rheumatoid arthritis (Heijnen et al., 1996; Sternberg et
al., 1989, 1992), inflammatory bowel disease (Anton and Shanahan,
1998), systemic lupus erythematosus (Utz et al., 1997), and multiple scle-
rosis (Griffin and Whitacre, 1991). Other studies have examined neu-
roendocrine responses and immune system reactivity in asthma (Barnes,
1986; Busse et al., 1995; Kang et al., 1998), atopic dermatitis (Buske-
Kirschbaum et al., 1998), and allergy (Anderzen et al., 1997).

Stress and Immune System Function

The recognition of the importance of bidirectional communication
between neural, endocrine, and immune systems through shared ligands
and receptors led to a major research emphasis on immunoregulation by
hormones, peptide neuromodulators, and neurotransmitters. The primary
function of the immune system is to protect the host from infectious and
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malignant challenges. Acute stress enhances immune function, and it does
so in part by promoting immune cell translocation to sites of immune
challenge (Dhabhar et al., 1995, 1996), whereas chronic stress has the
opposite effect: it impairs immune function (Dhabhar and McEwen, 1999;
Hermann et al., 1995). Various aspects of immune function in states of
stress-induced neuroendocrine activation, with a primary emphasis on
negative, immunosuppressive outcomes, have been reported (Dobbs et
al., 1993; Kiecolt-Glaser et al., 1996).

One important factor in whether a person will develop respiratory
infection after challenge with an infectious virus is lack of social support
(Cohen, 1995; Cohen et al., 1991). In studies of two-party relationships,
marital discord was found to affect general health and immunity signifi-
cantly (Kiecolt-Glaser et al., 1997).

Because immune system functioning is studied best when the system
has been provoked, examinations of stress and immunity have considered
the effectiveness and durability of the immune response after the adminis-
tration of vaccines in humans. The stress of taking a university examina-
tion (Glaser et al., 1992) and the chronic stress of being a caregiver
(Kiecolt-Glaser et al., 1996; Glaser et al., 1998) were used to characterize
responses to vaccination during a stressful period. In each case, the anti-
body responses to vaccines were poorer in the stressed than in the
nonstressed groups.

Similar studies of the mechanisms of neuroendocrine/immune inter-
actions have been performed in animals. Studies of experimental viral
infections in mice demonstrate that both the HPA axis and the sympa-
thetic system alter virus-induced pathophysiology under conditions of im-
posed experimental stress (Hermann et al., 1993). The stress response also
can suppress specific components of natural resistance and adaptive im-
mune responses to viral infection, both acute (Dobbs et al., 1993; Sheridan
et al., 1991) and latent (Bonneau et al., 1991; Kusnecov et al., 1992).
Environmental stress suppresses immunity and enhances the pathogenic-
ity of bacteria, particularly that caused by facultative intracellular para-
sites, such as mycobacteria (Brown et al., 1993).

Wound healing and other physiologic processes that require substan-
tial proinflammatory responses (including cytokine, chemokine, and
growth factor gene expression) are affected by environmental and behav-
ioral stress. The stress of long-term caregiving to dementia patients delays
the healing of full-thickness, cutaneous-punch biopsy wounds (Kiecolt-
Glaser et al., 1995). Acute stress induced by taking academic examina-
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tions delayed the healing of mucosal wounds in the oral cavity; the delay
was associated with diminished proinflammatory cytokine responses in
the peripheral blood of those who experienced the stress (Marucha et al.,
1998). In animal models, restraint stress caused activation of the HPA
axis, which was shown to suppress movement of immune cells to wound
sites (Padgett et al., 1998).

The effects of disaster-related stress responses on the immune system
have been studied (Ironson et al., 1997; Solomon et al., 1997). Major
effects of distress of natural disasters include alterations in natural and
adaptive immunity, as indicated by lower natural killer-cell cytotoxicity
(NKCC) and lower numbers of circulating T lymphocytes. People who
were tested after surviving Hurricane Andrew had lower NKCC and fewer
suppressor T cells (CD8+) and helper T cells (CD4+) than did compari-
son subjects (Ironson et al., 1997). Alterations in NKCC were related to
psychologic and behavioral factors: Survivors reported greater loss of re-
sources, greater post traumatic disorder symptomology, and more negative
intrusive thoughts than did control subjects. Those observations are con-
sistent with conclusions drawn from a growing literature on psychologic
stressors and immunity, which has shown NKCC to be diminished by be-
reavement (Irwin et al., 1987), marital discord (Kiecolt-Glaser et al.,
1987), and exposure to earthquakes (Solomon et al., 1997).

The observed reductions in measures of natural and adaptive immu-
nity were statistically significant in a stressed population but did not sug-
gest increased risk for infection or disease in any individual. However,
these studies demonstrate that natural disasters, industrial accidents, and
psychosocial events are stressors that can affect human immunophysiology
and thereby affect both mental and physical well-being.

ADDITIONAL FACTORS INFLUENCE LONG-TERM
EFFECTS OF STRESS

Resilience

People differ widely in resilience to and recovery from illness, injury,
or surgery and in overcoming adversity. However, relatively little is known
about the physiology of resilience and good health. Resilience undoubt-
edly consists of more than just the absence of allostatic load. It is thought
to be the product of cellular processes that protect and build cells and
tissues—processes that involve some reserve capacity and resistance to

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


58 HEALTH AND BEHAVIOR

the damaging effects of stressors. Promising research includes how ana-
bolic hormones, such as growth hormone and insulin, and neurotrophic
factors work in the brain as they are related to voluntary exercise and to
recovery from injury and illness. For example, voluntary exercise in rats
(running in an activity wheel) increases expression of messenger RNA for
a neurotrophin that protects neurons from death and that promotes
neuroplasticity and synaptic transmission (Oliff et al., 1998). It is not
known, however, what advantages increased neurotrophin concentrations
confer on the brains of exercising animals. The animals might be more
resilient in the face of severe stress, or their brains might deteriorate more
slowly with age. Although the role of neurotrophin regulation in exercise
is not known, it has been reported that voluntary exercise increases pro-
duction of new neurons in the dentate gyrus of the hippocampus, the
brain region that is important in spatial and declarative memory (van
Praag et al., 1999).

The study of factors that promote resilience, still poorly defined, is
important as a complement to the more traditional approach of studying
the damaging effects of stress mediators. Therefore, it will be important
for research to relate human life histories, stress, and allostatic load to the
production of such substances as the neurotrophins, which are related to
tissue growth and repair. It also will be important to identify the influence
of social support mechanisms and of individual attitudes that promote
beneficial physiologic states associated with the capacity to repair dam-
aged tissues and to protect against pathogens and toxic agents, such as free
radicals (Epel et al., 1998; Ryff and Singer, 1998; Seeman and McEwen,
1996; Singer et al., 1998; Taylor et al., 1997).

Coping

Coping efforts are important moderators of the impact of stress on
health (Baum and Posluszny, 1999). Coping is defined as volitional man-
agement of stressful events or conditions and regulation of cognitive, be-
havioral, emotional, and physiological responses to stress (Compas et al.,
1999; Lazarus and Folkman, 1984). Various classifications of coping re-
sponses have been proposed, including coping to solve a problem versus
coping to manage emotions, cognitive versus behavioral coping, approach
versus avoidance coping, and coping intended to achieve (primary) con-
trol over the stressor (the source of stress) versus (secondary) control over
response to the stress (emotions).
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Coping efforts are important in the process of adaptation to illness.
Several consistent findings have emerged from prospective longitudinal
studies of breast cancer patients from diagnosis through treatment and
recovery (Carver et al., 1993; Epping-Jordan et al., 1999; Stanton and
Snider, 1993). Successful coping is facilitated by optimism—the tendency
to anticipate positive outcomes. Through the use of strategies including
acceptance, positive thinking, and problem solving, optimism is associ-
ated with lower psychological distress (reduced symptoms of anxiety and
depression). Conversely, pessimistic thinking is associated with coping
that involves avoidance and social withdrawal, which are related to higher
symptoms of anxiety and depression (Carver et al., 1993; Epping-Jordan
et al., 1999). Patients who are more prone to poor coping have histories of
social isolation, recent losses, or multiple obligations (Rowland, 1990).

Breast cancer patients who learn to use more direct and confronta-
tional coping strategies are less distressed than are those who use avoid-
ance and denial (Holland and Rowland, 1990). Furthermore, a “fighting
spirit” about the illness leads to a probability of longer survival (Green
and Berlin, 1987; Greer et al., 1979; Watson et al., 1990). Research sug-
gests that the belief that one has control over the cause of the disease leads
to poor outcome, whereas belief in control over the course of the disease
leads to better outcome (Watson et al., 1990). Psychosocial stress has been
reported to lead to higher relapse rates in metastatic breast cancer
(Ramirez et al., 1989). However, several studies report no significant ef-
fect of psychosocial variables on the course of carcinoma (Angell, 1985;
Cassileth et al., 1985; Jamison et al., 1987).

Although stress can affect immune function and health, most of the
observed effects are relatively small and within the range of normal im-
mune function (Glaser et al., 1999). Therefore, stress-induced immune
system changes that are related to disease are likely to be the result of
multiple small simultaneous changes in the immune system. Measurement
of multiple aspects of the immune system and their interactions is thus
necessary to reveal the subtle and complex relationships among stress,
immune function, and disease. Study of the effects of coping efforts on
stress and immunologic responses is also important because coping might
be a crucial mediator of the stress/immune relationship that can be modi-
fied through behavioral interventions.

In addition to possible effects on disease onset and etiology, stress also
can disrupt the behaviors that normally enhance healthy functioning and
protect a person from illness (discussed further in Chapter 3). This can be
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seen in the association between stress and health risk behaviors, such as
smoking (Shiffman et al., 1996), poor diet, and lack of exercise (Greeno
and Wing, 1994), and in health-compromising responses to stress that
include increased autonomic arousal and elevated blood pressure (Baum
and Posluszny, 1999).

Extensive research documents that expression of emotions has benefi-
cial effects on both emotional and physical well-being (Esterling et al.,
1999; Pennebaker, 1997). But emotional regulation does not involve the
unmodulated ventilation of emotions or the containment or suppression
of feelings; rather, successful regulation of emotion appears to involve the
controlled and modulated expression and release of feelings in ways that
contribute to an increased understanding of those emotions and their
meaning. Research by Pennebaker and colleagues (1997) shows that writ-
ing about deep feelings is a powerful way to regulate emotional expression.
Writing about emotions is associated with improved mood, fewer health
problems, and enhanced immune function (Petrie et al., 1995, 1998). The
specific mechanisms through which regulation of emotional expression
affects health are not fully understood and are the subject of continuing
research. However, the regulated expression of emotions through writing
is a potentially important component of interventions to change health
behavior.

Gender

In animal models and possibly also in humans, there are gender differ-
ences in vulnerability to brain damage or brain remodeling as a result of
stress (see Galea et al., 1997; Uno et al., 1989). Although the gonadal
hormones are important influences in the development of gender differ-
ences in early life, hormones and experience also can change brain struc-
ture and function in adult life (Greenough and Bailey, 1988; McEwen and
Alves, 1999; McEwen, 1999b)—an indication that there is considerable
life-long plasticity in the nervous system. And although the role of hor-
mones is a hallmark of sexual differentiation, experience and social fac-
tors also are critical, especially in humans and nonhuman primates (Goy,
1970; McEwen, 1999a; Reinisch et al., 1987).

Social Influences

People live in social groups and as members of societies. It is well
known that social class or socioeconomic position has a profound effect
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on health through multiple pathways (Adler et al., 1994; Antonovsky,
1967; Marmot et al., 1991; Syme and Berkman, 1976). Since the 1982
predecessor to this report (IOM, 1982), it has become evident that the
degree of a given country’s social inequality is related to health in that
society (Kaplan et al., 1996; Wilkinson, 1992). And the degree of social
integration or connection and the social networks in which people are
embedded are related to morbidity and mortality (Berkman, 1995; House
et al., 1988). Like economic inequality, social cohesion and social capital
are associated with health (Kawachi et al., 1997). Moreover, there are
characteristics of the work environment that can produce job stress and
significantly influence workers’ health (Karasek and Theorell, 1990).

These topics are developed more fully in Chapter 4. Physiologic sys-
tems that could mediate the effects of stressful social circumstances on
health are discussed here.

CARDIOVASCULAR HEALTH AND DISEASE

Cardiovascular health and disease provide an example of the interac-
tions of behavioral, psychologic, and social factors. This discussion of
CHD will be used to point out the biological effects of stress and the
psychosocial influences that exist. Despite progress in elucidating the role
of genetics in human disease, it is clear that no single cause of CHD can
be identified and that these conditions develop as a result of complex
interactions among multiple factors.

One example of the effects of disparate factors on the incidence of
cardiovascular disease is provided by a recent analysis of changing mortal-
ity patterns in Russia (Notzon et al., 1998). Over a 4-year period after the
breakup of the former Soviet Union, mean life expectancy declined by 5
years. Most of the decline could be attributed to increased mortality in
men aged 25 to 64 because of accidents and cardiovascular disease. Fac-
tors implicated in the dramatic change in death rates included economic
instability, chronic stress, depression, and the increased use of alcohol and
tobacco.

Stress and Cardiovascular Function

Stress clearly is important in cardiovascular health and disease. There
is general agreement that acute stress can trigger acute cardiovascular
events (Muller and Tofler, 1990), but the more subtle influences of chronic
stress and allostatic load are not well understood. The effects of psychoso-

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


62 HEALTH AND BEHAVIOR

cial stressors are mediated through the central nervous system, so it is
relevant to review several pathways through which the brain affects bodily
processes related to cardiovascular function. Much new information about
function and measurement has contributed to our explanation of the rela-
tionships.

The autonomic nervous system regulates internal bodily functions,
including all aspects of cardiovascular function. The autonomic system
maintains appropriate internal states (homeostasis) and enables the body
to respond to external threats perceived as stressors. It has two primary
divisions: the sympathetic and parasympathetic. The sympathetic nervous
system permits response to extreme conditions: fight or flight. The para-
sympathetic nervous system modulates functions under resting conditions.
Both blood pressure and heart rate are modulated through the autonomic
nervous system.

There is strong evidence that increased sympathetic activity is a fea-
ture of many cases of hypertension in young adults. Cardiac output in-
creases in the early stages of hypertension and decreases with advancing
age. With age, peripheral vascular resistance increases, largely because of
remodeling (rerouting) and hypertrophy (overgrowth) of blood vessel
walls. Sympathetic activity also can affect the development of atheroscle-
rosis. Mechanisms include increasing insulin resistance, a known risk fac-
tor for cardiovascular disease; hemodynamic effects on the arterial wall;
and direct metabolic effects, such as increased plasma triglycerides and
alteration in the metabolism of low-density lipoproteins (Julius, 1993).
Furthermore, increased sympathetic activity can increase the risk of car-
diovascular disease through the effects of adrenal epinephrine on platelet
aggregation and the development of left ventricular hypertrophy. There is
experimental evidence that increased heart rate (Beere et al., 1984) and
increased blood pressure variability are both risk factors for atherosclerosis
(Sasaki et al., 1994). Decreased heart rate variability itself is associated
with the presence of CHD and is a risk factor for cardiovascular morbidity.
But it is not known whether this association is causal. For example, re-
duced heart rate variability might be a consequence of artherosclerotic
damage to the carotid sinuses, which could cause impaired baroreceptor
reflexes.

Laboratory studies demonstrate that cardiovascular disease can be pro-
duced by chronic social stress. Hypertension can be elicited in some strains
of mice, but not in others (Henry et al., 1986), and the hypertensive con-
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sequences of behavioral stress can be potentiated in genetically normo-
tensive animals by a high-sodium diet (Anderson, 1994). In animals, the
combination of emotional stress and high sodium intake has been associ-
ated with a greater increase in blood pressure than results from either
factor alone (Staesson et al., 1994).

Other studies show that subordinate female cynomolgus monkeys have
more atherosclerosis than do dominant females, and the difference ap-
pears to be related to suppression of the release of cardioprotective ova-
rian hormones (Shively and Clarkson, 1994). Atherosclerosis develops
faster in dominant male monkeys when they are defending their social
position or re-establishing it in an unstable social hierarchy (Manuck et
al., 1995). The combination of a high-fat diet with psychosocial stress
accelerates the disease process (Brindley and Rolland, 1989).

Studies of chronic stress among people have yielded inconsistent find-
ings: some show activation of the HPA axis and others show its suppres-
sion (Ockenfels et al., 1995). Although anticipation or experience of acute
stress activates the HPA axis (Smyth et al., 1998), the degree of activa-
tion with repeated exposure to stress is greatly variable (Kirschbaum et al.,
1995).

The importance of personality, emotion, and social environment in
the development of cardiovascular disease is a subject of controversy, but
there is evidence that anger, whether expressed openly or repressed, is
associated with an increased risk of hypertension (Everson et al., 1998).
Job-related stress is also important. The combination of high job demands
and low control is associated with hypertension (Schnall et al., 1992).
Blood pressure tends to be highest in the workplace, but the increase in
blood pressure in people with high-strain jobs is seen at work, at home,
and during sleep (Schnall et al., 1992). An imbalance between income
and expenditure is associated with high blood pressure (Chin-Hong and
McGarvey, 1996; Dressler, 1991).

The prevalence of hypertension in humans varies greatly from one
society to another, and it appears to be strongly influenced by society and
culture factors. For example, epidemiologic studies indicate that the tran-
sition from life in traditional tribal community to urbanized Western soci-
ety is associated with an increase in blood pressure (Cruz-Coke, 1987;
Poulter et al., 1988, 1990), although it is unclear whether this effect is the
result of changes in diet or of psychosocial stress.
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Behavioral and Psychosocial Factors

Psychosocial factors can influence the course of chronic human dis-
ease along several pathways. Behavior that has perceived short-term ben-
efits, such as mood-enhancement induced by cigarette-smoking or exces-
sive alcohol consumption, but that causes long-term injury constitutes
one (Chapter 3). Another involves the influence of social and environ-
mental factors, such as socioeconomic status or stress on disease processes
(Chapter 4). A third consists of individual psychological factors, such as
hostility and depression, that interact with the other two pathways to
increase susceptibility to illness. The evidence for a role for these psycho-
logical factors in cardiovascular disease is described below.

Hostility

Hostility is the psychosocial variable most often associated with the
incidence of CHD (Booth-Kewley and Friedman, 1987). In the context of
physical health, hostility is defined usually as a stable attribute character-
ized by mistrusting cynicism that leads to antagonistic or aggressive be-
havior and feelings of anger (Miller et al., 1996). The extent to which
hostility is a personality trait or a behavioral coping response to environ-
mental stimuli, however, is not known. Most of the research on hostility
has been done in men.

Interest in hostility and CHD evolved from earlier research on the
type A behavior pattern, an idea originally formulated by Friedman and
Rosenman (1974). Type A behavior was characterized by a sense of time
urgency, loud and explosive speech, hostility, and competitiveness. Early
studies supported an association between type A behavior and the devel-
opment of CHD (Review Panel, 1981), but later research failed to con-
firm the association (Case et al., 1985; Shekelle et al., 1985a, 1985b). The
original type A behavior data-set was reanalyzed by two teams of investi-
gators to examine inconsistencies and identify variables within the multi-
faceted type A behavior patterns that were most predictive of CHD
(Chesney et al., 1988; Matthews et al., 1977). These analyses revealed
that hostility was the best variable for distinguishing men who developed
heart disease from men who did not (Hecker et al., 1988; Matthews et al.,
1977). Many prospective studies confirmed the relationship between hos-
tility, as assessed by interviews and questionnaires, and CHD incidence
(Barefoot et al., 1983; 1989; Dembroski et al., 1989; Houston and Kelly,
1987; Shekelle et al., 1983). Significant associations also have been found
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between hostility and cardiac mortality (Koskenvuo et al., 1988; Shekelle
et al., 1991). Considered together, the cumulative findings constitute sub-
stantial evidence of the link between hostility and various aspects of CHD.
Although some studies have not found an association (Hearn et al., 1989;
Leon et al., 1988; McCranie et al., 1986), the positive reports outnumber
negative ones (Scheier and Bridges, 1995). One reason for this inconsis-
tency is that the assessment of hostility often relies on self reports, and
people might tend to underreport this socially undesirable trait (Helmers
et al., 1995).

There is a hypothesis that people who are hostile have exaggerated
cardiovascular reactivity to stress and that this either contributes to the
development of atherosclerosis (Matthews et al., 1998) or triggers acute
events (Rozanski et al., 1999). However, hostility also is correlated with
increased likelihood of smoking, with decreased likelihood of quitting
smoking (Lipkus et al., 1994), and with lower socioeconomic status (Bare-
foot et al., 1991; Carroll et al., 1997). Each of these will increase allostatic
load.

Anger

Anger is a psychological state thought to be related to hostility. Ex-
pression of anger has been shown to trigger myocardial infarction. In a
study of patients undergoing coronary angiography, recall of anger was a
potent stimulus that induced vasoconstriction in diseased coronary arter-
ies, but not in healthy arteries (Boltwood et al., 1993). The recall of anger
can also produce an acute impairment in ventricular function in patients
with CHD (Ironson et al., 1992).

Vital Exhaustion

One common premonitory symptom of myocardial infarction is vital
exhaustion, a state of excessive fatigue, increased irritability, and demoral-
ization (Appels et al., 1987). A prospective study of 3877 city employees
in Rotterdam, The Netherlands, compared the risk of coronary heart dis-
ease among those scoring in the highest third on a measurement scale of
exhaustion to those with lower scores. Vital exhaustion predicted myocar-
dial infarction with a relative risk of 2.28—a relatively robust effect for a
behavioral predictor (Appels and Mulder, 1989). There appears to be no
correlation between the severity of CHD and vital exhaustion score, so it
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is unlikely that subclinical coronary disease causes the observed fatigue
(Kop et al., 1996). Vital exhaustion also has been reported to predict re-
currence of arterial blockage after coronary angioplasty (Kop et al., 1994).
Job stress is associated with vital exhaustion and is a risk factor for cardio-
vascular disease (Everson et al., 1997; Keltikangas-Jarvinen et al., 1996a,
1996b; Kop et al., 1998; Lynch et al., 1997a; Raikkonen et al., 1996).

Depression

Depression affects about half of patients who experience myocardial
infarction. Depression predicts significantly poorer outcome with heart
disease (Denollet et al., 1996; Denollet and Brutsaert, 1998; King, 1997)
and roughly doubles the risk of recurrent cardiovascular events (Barefoot
et al., 1996; Barefoot and Schroll, 1996; Frasure-Smith et al., 1995). About
half of postinfarction patients with depression have a history of depression
before the onset of CHD, and there is some evidence suggesting depres-
sion as a risk factor for a first infarction (Sesso et al., 1998). The associa-
tion between depression and mortality seems to be the same in men and
women (Frasure-Smith et al., 1999). However, the prevalence of
postinfarction depression is about twice as high in women as in men
(Carney et al., 1990). It is unlikely that depression is a consequence of
CHD, inasmuch as the occurrence of depression often precedes any dis-
ease symptoms and there is no relationship between severity of depression
and severity of coronary arterial disease (Carney et al., 1995).

Depression is associated with increased sympathetic and decreased
parasympathetic tone, as manifested by increased plasma catecholamine
concentrations, increased heart rate, and decreased heart rate variability.
Myocardial infarctions tend to happen most commonly between 6 A.M.
and noon, the time of day that parallels the normal circadian rhythm of
sympathetic activity. But the cycles of catecholamines and cortisol are
disturbed in people who have depression, peaking earlier in the day than
in nondepressed people. Depressed people are more likely than
nondepressed people to have myocardial infarction during the night or
very early in the morning (Carney et al., 1995).

Twenty years ago it was suggested that the presence of depression pre-
dicted a higher subsequent incidence of cancer (Shekelle et al., 1981).
Although a large cohort study of employees at Western Electric reported
an elevated rate of subsequent cancers among those diagnosed with de-
pression, this finding was not confirmed in a more recent large-scale co-
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hort trial (Zonderman et al., 1989). Zonderman et al. (1989) found no
relationship between two measures of depressive symptoms and cancer
morbidity or mortality in a large population. The researchers used con-
tinuous and not categorical measures of depression, leaving open the pos-
sibility that severe clinical depression could be associated with elevated
cancer risk. However, this and earlier studies lend little support to the idea
that depression increases cancer risk (Fox, 1989). Fox’s reanalysis of the
original observation suggests that a combination of depression and expo-
sure to toxins could have accounted for the apparent association (Fox,
1989). However, a study by Penninx et al. (1998) did find in a sample of
5000 elderly people that consistent symptoms of depression were predic-
tive of an almost 2-fold elevation in risk of cancer incidence. Thus, de-
pression does not seem to predict cancer incidence, but it is elevated
among those who have cancer.

Anxiety, Worry, and Hope

Anxiety and worry have recently received renewed attention as risk
factors for cardiovascular disease. Two prospective studies have shown that
anxiety predicts the development of CHD (Sloan et al., 1999), and worry-
ing is an important component of anxiety. Men who worry a lot were
found to be at increased risk for CHD (Kubzansky et al., 1997).

Hope and optimism, in contrast, have been suggested as important
components of psychological well-being and as factors that can contribute
to good physical health (Scheier and Carver, 1985; Snyder et al., 1991).
A lack of hope is commonly thought to adversely affect health (Scheier
and Carver, 1992). However, only recently has there been empirical sup-
port for this. One major challenge for researchers and health care provid-
ers was to develop ways to measure hope and hopelessness. Hopelessness,
as assessed by one question on a four-item questionnaire designed to mea-
sure depressed affect, reliably predicted fatal and nonfatal CHD events in
a cohort of more than 2800 initially healthy men and women (Anda et
al., 1993). Similarly, a two-item hopelessness scale significantly predicted
all-cause mortality, the incidence of myocardial infarction and cancer, and
death from violence and injury in a sample of 2428 men in the Kuopio
ischemic heart disease study in Finland (Everson et al., 1996). Those and
similar findings support the general idea that psychosocial factors are im-
portant determinants of physical health and disease.
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DEVELOPMENTAL TRAJECTORIES

Development is important in the biological and behavioral processes
that preserve health or lead to human disease throughout life. Cumulative
experience, adaptive plasticity, physical and social exchange with sur-
rounding environments, and genetic predisposition interact to influence
development. The unique physiology of each person, partly encoded in
the genome and partly determined by prior physical exposures and social
experiences, generates the individual behaviors that influence morbidity
and mortality.

Although developmental status is a continuing factor in health out-
comes over life, it has heightened salience for immediate and long-term
health responses during infancy, early childhood, and adolescence. These
periods are characterized by extremely rapid biological and psychosocial
change. The resolution of the developmental challenges faced at these
times determine set points for homeostatic systems, as well as for adopting
crucial health-related attitudes and behaviors. These outcomes, in turn,
determine trajectories for subsequent biobehavioral functioning that can
have long-term effects on health. Therefore, the periods of infancy, early
childhood, and adolescence are highlighted here.

Early childhood, infancy, and even prenatal experiences appear to
have long-term consequences for health because they influence the bio-
logical mechanisms that underlie stress reactivity. There are sociocultural
consequences of these experiences as well (NRC, 2000). A secure attach-
ment with a parenting person provides a protective modulator of the en-
vironmental influences on an infant. The mother/child attachment is af-
fected by the infant’s temperament, which is characterized by reactions to
stimuli, the tone of the emotional expression (positive or negative), activ-
ity level, and sociability. There is increasing evidence that temperament
has a biological base (Boyce et al., 1992), including a genetic component
that is heavily influenced by experience (van der Boom, 1994). The mi-
nority of infants who have difficult temperaments can experience attach-
ment problems and high levels of stress, with consequences for their stress
responses as adults. Unresponsive, insensitive, or abusive parenting also
can lead to atypical emotional development. Research with infants of de-
pressed mothers, for example, has shown that diminished parental respon-
siveness is associated with changes in infant emotional regulation and the
balance of left vs. right frontal cortical activation (Dawson et al., 1997).
A disproportionate number of severely deprived infants raised in Roma-
nian orphanages exhibited abnormalities in cognitive, emotional, and lin-
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guistic development (Fisher et al., 1997). They also showed retarded
growth and higher rates of infectious diseases (Albers et al., 1997;
Hostetter et al, 1991).

Stress in young children can influence future health. Although cur-
rently limited to retrospective analyses, studies of physical and sexual abuse
in childhood suggest variable but elevated risk for later depression, soma-
tization, excessive rates of health care use, homelessness, and other indi-
cators of behavioral maladaptation (Cheatsy et al., 1998; Herman et al.,
1997; Salmon and Calderbank, 1996; Styron and Janoff-Bulman, 1997).
A recent prospective controlled study (Heim et al., 2000) found that,
during a relatively mild stress task involving public speaking and mental
arithmetic, those with a history of sexual abuse showed significantly el-
evated concentrations of adrenocorticotropic hormone. This was most
pronounced in participants who exhibited symptoms of major depression
at the time of testing. The results provide support for increased stress
vulnerability and altered HPA axis function in adults who were abused as
children (Heim et al., 2000). Elevated prolactin response to serotonin
challenge has been found among abused children (Kaufman et al., 1998;
Pine et al., 1997), suggesting that the experience could be associated with
dysregulation of serotonergic neurotransmission. Activation of specific
neuroendocrine systems, such as the HPA axis, also has been found in
conditions of normative, acute stress, such as that which accompanies the
transition to primary school (Boyce et al., 1995), and prolonged extreme
neglect and sensory deprivation, such as adverse rearing in a Romanian
orphanage (Gunnar, 1998). Furthermore, chronic stressors in early child-
hood could impair the emergence of higher cognitive processes such as
memory (Nelson and Carver, 1998). The potential for “recovery” from
prolonged, severe early adverse experiences through later enrichment is
still unknown. All are important areas for research.

Behavioral factors, such as physical activity and diet, are significant in
setting health trajectories in children. Nearly half of American children
are not regularly physically active, and physical activity declines dramati-
cally among older children (U.S. Department of Health and Human Ser-
vices, 1996). In the United States, children currently are 20–30% less
active than is recommended by the World Health Organization (Salbe et
al., 1997). Childhood activity is associated with relative weight, parental
obesity, and the proportion of time spent outdoors (Klesges et al., 1990).
These statistics are important because the prevalence of overweight chil-
dren between the ages of 6 and 11 in the National Health and Nutrition
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Examination Study increased from 5% to 22% between 1976–1980 and
1988–1991 (Troiano et al., 1995). In the Bogalusa Heart Study, the preva-
lence of overweight 5- to 24-year-olds doubled between 1973 and 1994
(Freedman et al., 1997). Evidence is growing that obesity in childhood
has psychosocial consequences and portends greater risk of disease in
adulthood (for reviews, see Dietz, 1998; Must and Strauss, 1999).

Adolescence provides another important period for promoting healthy
behaviors. Many of the behaviors associated with adult morbidities and
even mortality, such as cigarette smoking, alcohol and drug abuse, unsafe
sexual practices, and violent or aggressive responses to stress often begin
in adolescence. But because adolescents, in general, are curious about and
interested in their bodies, that time of life also provides opportunities to
promote good health and to involve young people in decision making
about themselves. Effective early intervention can prevent the onset of
health-compromising behaviors and can work to prevent their becoming
less firmly established as life-long patterns (Millstein et al., 1993).
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3

Behavioral Risk Factors

Several behaviors that exert a strong influence on health are re-
viewed in this section: tobacco use, alcohol consumption, physical
activity and diet, sexual practices, and disease screening. Although

epidemiologic data on the relationships between these behaviors and vari-
ous health outcomes were available in the early 1980s, many refinements
in knowledge have occurred since then. Causal conclusions have been
strengthened by more sophisticated research designs, dose/response rela-
tionships have been clarified, the influence of many of these behaviors on
overall public health has been quantified, and scientific guidelines have
been formulated. This chapter summarizes the important recent epide-
miologic evidence on the health effects of these behaviors.

TOBACCO USE

Since the release in 1964 of the surgeon general’s first report on smok-
ing, there has been a tremendous increase in scientific knowledge about
the health consequences of tobacco use (U.S. Department of Health and
Human Services [USDHHS], 1989, 1990, 2000). Cigarette-smoking is the
major cause of preventable mortality and morbidity in the United States
(National Center for Health Statistics [NCHS], 1998a; USDHHS, 2000).
Not only does smoking lead to an increased risk of the two leading causes
of death in the United States—heart disease and cancer (NCHS, 1998b;
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USDHHS, 2000)—but smoking during pregnancy has been linked to ad-
verse pregnancy outcomes (DiFranza and Lew, 1995; Hebel et al., 1988;
LeClere and Wilson, 1997; Li et al., 1993; Shu et al., 1995; USDHHS,
2000; Ventura et al., 1997; Walsh, 1994). Nonsmoking people are not
immune to tobacco’s health hazards, inasmuch as exposure to second-hand
smoke has serious health consequences for adults and children (USDHHS,
1986, 2000; U.S. Environmental Protection Agency [USEPA], 1992).

Although cigarette-smoking among adults leveled off in the 1990s,
tobacco use among adolescents increased in that period (USDHHS,
2000). That cigarette-smoking among younger people has increased is par-
ticularly alarming for several reasons.  Evidence shows not only that to-
bacco is addictive (USDHHS, 2000) and that only a relatively small per-
centage of smokers can stop smoking permanently each year (Centers for
Disease Control and Prevention [CDC], 1993, 1996b; USDHHS, 2000),
but also that nicotine addiction develops in most smokers during adoles-
cence (Institute of Medicine [IOM], 1994; USDHHS, 1988a, 1994, 2000).
Curbing or eradicating tobacco use might remain a daunting task. Preven-
tion is the primary objective, but many benefits are associated with smok-
ing cessation, and such efforts should not be ignored.

Measuring the Public Health Burden of Cigarette-Smoking

There is widespread agreement in the public health and medical com-
munities that cigarette-smoking is the biggest external (nongenetic) con-
tributor to death in the United States. Tobacco-related diseases account
for more than 400,000 deaths among adults in the United States each
year (CDC, 1993; NCHS, 1998b; USDHHS, 2000). Deaths attributable
to tobacco use have been found to exceed deaths from acquired immuno-
deficiency syndrome (AIDS), traffic accidents, alcohol use, suicide, homi-
cide, fire, and use of illegal drugs combined (IOM, 1994). One World
Health Organization report showed that the burden of disease and death
attributable to tobacco in developed countries was substantially higher
than that attributable to any other risk factor, including alcohol use, un-
safe sex, hypertension, and physical inactivity (Murray and Lopez, 1996).

Because there is a long delay between the onset of persistent smoking
and the full development of its adverse health consequences, current to-
bacco-attributable mortality and morbidity are consequences of smoking
that began decades ago. If current U.S. tobacco use patterns persist, it is
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estimated that 5 million persons who were under the age of 18 in 1995
will die from a smoking-related disease (CDC, 1996a; USDHHS,  2000).

Major Smoking-Related Diseases

Cigarette-smoking leads to an increased risk of heart disease, the lead-
ing cause of death in the United States (USDHHS,  2000); and the sur-
geon general’s 1983 report (USDHHS, 1983) concluded that cigarette-
smoking is the most important modifiable risk factor for coronary heart
disease. Cigarette-smoking is also linked with cancer, the second-leading
cause of death in the United States (NCHS, 1998b). Smoking causes can-
cers of the lung, larynx, esophagus, pharynx, mouth, and bladder, and
contributes to cancer of the pancreas, kidney, and cervix (USDHHS,
2000). Tobacco use is the leading contributor to lung cancer incidence,
and refraining from smoking could prevent most lung cancer cases (Na-
tional Cancer Institute, 1986; NCHS, 1998b). In 1996, lung cancer ac-
counted for about 28% of all cancer deaths (NCHS, 1998b; Ries et al.,
1996; Ventura et al., 1997). An estimated 172,000 new cases are diag-
nosed each year, and lung cancer causes an estimated 153,000 deaths each
year (NCHS, 1998b). Smoking also causes other lung diseases, such as
chronic bronchitis and chronic obstructive pulmonary disease (USDHHS,
2000).

According to the Surgeon General’s 1990 report (USDHHS, 1990),
smoking is the most important modifiable cause of poor pregnancy out-
come in the United States. It is estimated that 15–30% of all pregnant
women smoke (Chandra, 1995; Ventura et al., 1997). Pregnancy compli-
cations associated with maternal smoking include premature detachment
of the placenta, development of the placenta in the lower uterine seg-
ment, which can cause hemorrhaging in the last trimester; bleeding dur-
ing pregnancy; premature membrane rupture; and premature delivery.
Maternal smoking also has been associated with spontaneous abortions
and low birthweight (DiFranza and Lew, 1995; Hebel et al., 1988; LeClere
and Wilson, 1997; Li et al., 1993; Shu et al., 1995; USDHHS, 2000;
Ventura et al., 1997; Walsh, 1994). Evidence indicates that in some groups
of pregnant women smoking one to six cigarettes a day increases by about
two-thirds the risk of giving birth to a low birthweight infant (LeClere
and Wilson, 1997; Ventura et al., 1997). Smoking in the last few weeks of
pregnancy has the biggest impact on fetal weight gain. Women who stop
smoking before becoming pregnant or who quit in the first 3–4 months of
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pregnancy have infants of the same birthweight as those born to women
who never smoked. Women who stop smoking later in pregnancy have
higher birthweight infants than do women who smoke throughout preg-
nancy.

The complex issues associated with the real and perceived risk of to-
bacco and tobacco harm-reduction products are explored in an IOM re-
port (2001).

Consequences of Second-Hand Smoke

Exposure to second-hand smoke has serious health consequences
(USDHHS, 1986, 2000; USEPA, 1992). At least 43 of the roughly 4000
chemicals identified in tobacco smoke have been shown to cause cancer
in humans and animals (USDHHS, 2000; USEPA, 1992). About 3000
nonsmoking Americans die of lung cancer and 150,000–300,000 children
suffer from lower respiratory tract infections each year because of exposure
to second-hand smoke (USDHHS, 2000; USEPA, 1992). Second-hand
smoke exposure exacerbates asthma and leads to 500,000 child visits to
physicians each year (DiFranza and Lew, 1996; USDHHS, 2000). Sec-
ond-hand smoke exposure also has been linked to increased risk of heart
disease among adults (Glantz and Parmely, 1995; Howard et al., 1998;
USDHHS, 2000). Data gathered in a study of the U.S. population over
the age of 3 showed that almost 88% of nonusers of tobacco had detect-
able serum cotinine, a biological marker of exposure to second-hand smoke
(Pirkle et al., 1996; USDHHS, 2000). Another study showed that almost
22% of Americans under the age of 18 (about 15 million people) were
exposed to second-hand smoke in their homes (CDC, 1997b; USDHHS,
2000). A 1996 study showed that home and workplace environments con-
tribute significantly to the widespread exposure to second-hand smoke in
the United States (Pirkle et al., 1996; USDHHS, 2000).

Socioeconomic Characteristics of Smokers

Although smoking among adults declined steadily from the middle
1960s through the 1980s, it leveled off in the 1990s (USDHHS, 2000). In
1995, the prevalence of smoking among adults was almost 25% (CDC,
1997a; NCHS, 1998b; USDHHS, 2000). Men are more likely to smoke
than are women—27% and 22%, respectively (CDC, 1997a; USDHHS,
2000)—although those rates could change because cigarette use among
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high school senior girls almost equals that among boys (NCHS, 1998a;
USDHHS, 2000). American Indians and Alaska Natives are more likely
(34%), and Hispanics, Asians, and Pacific islanders are less likely (16%),
to smoke than are other racial and ethnic groups (African American, 26%;
White, 25%) (USDHHS, 2000). Cigarette-smoking was about twice as
common among poor men and women as among more affluent persons in
1995 (NCHS, 1998a). One study showed that non-Hispanic White and
African Americans living in poverty were more likely to smoke than were
people with middle and high incomes in 1995 (NCHS, 1998a).

Among adolescents, tobacco use increased in the 1990s, after decreas-
ing in the 1970s and 1980s (USDHHS, 2000). Several factors place young
people at an increased risk of initiating tobacco use (USDHHS, 2000).
Sociodemographic risk factors include low socioeconomic status of one’s
family. Environmental risk factors include accessibility and availability of
tobacco products, cigarette advertising and promotion, the price of to-
bacco products, perceptions that tobacco use is normative, use and ap-
proval of tobacco use by peers and siblings, and lack of parental involve-
ment. Personal risk factors include poor self-image and low self-esteem
relative to peers, the belief that tobacco use is functional (useful or pro-
viding a benefit), and lack of confidence in one’s ability to refuse an offer
to use tobacco (USDHHS, 1994, 2000).

Primary Prevention of Cigarette-Smoking

When the surgeon general’s first report on smoking was released in
1964, 42% of American adults smoked tobacco; in 1995, use had declined
to 24.7% (47 million) of American adults (CDC, 1997a). Among adults,
the number of former smokers (43 million) is now almost the same as
current smokers (46 million) (IOM, 1994). Given the progress since 1964,
it is possible to envision a smoke-free society; however, maintaining the
current rate of progress will be challenging. There is overwhelming evi-
dence that the nicotine in tobacco is addictive (USDHHS, 1988a, 2000).
Almost 70% of current smokers want to quit smoking, and about 45%
quit smoking for at least a day (Howard et al., 1998). However, only 2.5%
of smokers stop smoking permanently each year (CDC, 1996b, 1993;
USDHHS, 2000).

Nearly all first-time use of tobacco occurs before high school gradua-
tion. That is important because nicotine addiction occurs in most smok-
ers during adolescence (IOM, 1994; USDHHS, 1988a, 1994, 2000).
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Smoking patterns among American youth and the short- and long-term
health consequences of initiating smoking in adolescence were described
in the Surgeon General’s 1994 report Preventing Tobacco Use Among Young
People (USDHHS, 1994). The same report provides a summary of efforts
to prevent tobacco use among young people; such prevention emerged as
a major focus of tobacco control efforts (IOM, 1994; USDHHS, 2000).

Benefits of Smoking Cessation

Given the addictive nature of nicotine and the cumulative nature of
health damage due to smoking, strategies to reduce tobacco use should
emphasize primary prevention rather than smoking cessation. However,
smoking’s prevalence in the U.S. population points to the need to con-
tinue cessation efforts.

Scientific data on the benefits of smoking cessation were reviewed in
the surgeon general’s 1990 report (USDHHS, 1990). In the 25 years be-
tween 1965 and 1990, half of all living Americans who had ever smoked
had stopped. The 1990 report concluded that smoking cessation has ma-
jor and immediate health benefits for men and women of all ages. Former
smokers live longer than continuing smokers. For example, on the aver-
age, people who quit smoking before reaching the age of 50 have half the
risk of dying before the age of 65 than those who do not quit before the
age of 50 (USDHHS, 2000, 1990).

OBESITY: PHYSICAL ACTIVITY AND DIET

Recent years have seen an epidemic in obesity in the United States
(Mokdad et al., 1999). Obesity is a major health risk for diabetes (Must et
al., 1999), and the relationship of weight to the disease has been exten-
sively reviewed in the literature (Kopelman, 2000; Leong and Wilding
1999; National Task Force on the Prevention and Treatment of Obesity,
2000; Scheen, 2000; USDHHS, 1980). Overweight adults also are at an
increased risk for hypertension, coronary heart disease, and some forms of
cancer (NCHS, 1998a; Pi-Sunyer, 1993). They also run the risk of devel-
oping gallbladder disease, osteoarthritis, sleep apnea, respiratory problems
(USDHHS, 2000), and a variety of musculoskeletal problems (Foreyt et
al., 1996). There is some disagreement about whether the principal threat
to health is from an increase in body fat per se, or from a lack of physical
activity, but there is no disagreement that major behavioral change is
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needed to correct this increase in obesity (Hill and Peters, 1998; Taubes,
1998).

Although genetic factors are important, physical activity and diet con-
tribute significantly to maintenance of appropriate body weight. The com-
bination of inactivity and detrimental dietary patterns has been ranked as
the second leading factor contributing to mortality in the United States,
after tobacco use (McGinnis and Foege, 1993). In addition, both diet and
physical activity, in and of themselves, influence health. Studies show
that men and women who are physically active have, on the average,
lower mortality than people who are inactive (Kaplan et al., 1987, 1996;
Kujala et al., 1998; Kushi et al., 1997; Leon et al., 1987; Lindsted et al.,
1991; Paffenbarger et al., 1993; Sherman et al., 1994; Slattery et al., 1989).
A sedentary lifestyle has been linked to 23% of deaths from major chronic
diseases (Hahn et al., 1990). Furthermore, studies show that dietary fac-
tors are associated with 4 of the 10 leading causes of death, including
coronary heart disease, stroke, some forms of cancer, and non-insulin-de-
pendent diabetes mellitus (CDC, 1997c; USDHHS, 2000).

This section will review some of the factors that influence obesity,
with a particular emphasis on physical activity and diet, and describe the
relevance of body weight, physical activity, and diet to cardiovascular dis-
ease, cancer, and musculoskeletal problems. It is not meant to be a com-
prehensive review but rather a sampling of the influences these behaviors
can have on health and disease.

Prevalence and Trends

Obesity and overweight are increasing in the United States. Currently,
“overweight” is defined as a body mass index (BMI)1 of 25–30 while “obe-
sity” is defined as a BMI greater than 30 (National Heart Lung Blood
Institute Obesity Task Force, 1998).2  For most of the 1960s and 1970s the

1BMI is used in all these guidelines as a measure of adiposity. It is calculated as weight (in
kilograms) divided by height (in meters) squared. Growing evidence suggests that BMI
reflects adiposity well through middle age, but might be less clearly related to adiposity at
older ages when lean muscle mass can decrease and mass is redistributed to the abdomen.

2The correlation between BMI and body fat is both age and sex dependent, and it is valid
for comparison across ethnic groups (Gallagher et al., 1996; USDHHS, 2000). A limita-
tion of the BMI measure is that it does not provide information about body fat distribution,
which has been identified as an independent predictor of health risk (National Institute of
Health, 1993; USDHHS, 2000). However, until a better measure of body fat is developed,
BMI will be used as a proxy to screen for overweight and obesity.
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prevalence of overweight adults (25–74 years of age) was nearly constant
at about 25%. However, by 1988–1994, that rose to approximately 35%
(NCHS, 1998a), and the prevalence continues to increase. Obesity in-
creased from 12% in 1991 to almost 18% in 1998 and 19% in 1999
(Mokdad et al., 1999; 2000).  Obesity in children over the age of 6 and in
adolescents also is increasing (Troiano and Flegal, 1998; USDHHS, 2000).
Because overweight and obesity that develop in childhood or adolescence
can persist into adulthood, this trend increases the risk for chronic disease
later in life (USDHHS, 2000).

Relatively few Americans participate in regular physical activity. Only
11% of the U.S. adult population reported regular, vigorous physical ac-
tivity for 20 minutes or longer more than twice each week (USDHHS,
2000). Furthermore, physical activity tends to decline during adolescence
(CDC, 1998; Pate et al., 1994), and a major decrease in vigorous physical
activity (much more for girls than for boys) occurs in grades 9–12
(USDHHS, 2000). A consensus is emerging that physical activity does
not need to be vigorous to be beneficial to health.3 For people who are
inactive, even small increases have been associated with measurable
health benefits (USDHHS, 2000).

In 1994–1996, the proportion of Americans who ate away from home
was approximately 57%, or an increase of about one-third from the late
1970s (USDA, 1997; USDHHS, 2000). Recent data indicate that 40% of
the family food budget is spent at restaurants and carry-outs (USDA, 1996;
USDHHS, 2000). Food purchased from restaurants, fast-food outlets,
school cafeterias, and vending machines generally is higher in saturated
fat, cholesterol, and sodium and lower in fiber and calcium than is food
prepared and eaten at home (Lin and Frazao, 1997; USDHHS, 2000).
And people tend to eat larger portions of higher calorie foods when they
eat out. The larger food portions in restaurants further exacerbate this

3Generally terms used to define the intensity of physical activity are light, moderate, hard
or vigorous, and very hard or strenuous. A common classification is to use MET (metabolic
equivalent task) values. One MET is the number of kilocalories expended in 1 hour of
resting. Often, activities with a MET value below 3.0 are considered light activities; easy
walking and regular housework are examples. Activities with MET values of at least 3.0 but
less than 6.0 are often classified as moderate; examples are brisk walking, heavy gardening,
and calisthenics. Activities with MET values of at least 6.0 but less than 12.0 are often
called vigorous, and include jogging, running, swimming, aerobics, and bicycling. Strenu-
ous or very hard activities—such as bicycle or foot racing, speed skating, and competitive
cross-country skiing—have MET values of 12.0 or higher.
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problem (McCrory et al., 2000). One study pointed to an association be-
tween the frequency of eating restaurant food and elevated BMI (McCrory
et al., 1999). A 1995 survey found that school meals and snacks had the
highest saturated-fat density of all foods people eat away from home, in-
cluding food from restaurants, fast-food outlets, and vending machines
(Lin and Frazao, 1997; USDHHS, 2000). Although schools are required
to plan menus that comply with U.S. dietary guidelines, these standards
do not apply to a la carte foods or to foods sold in snack bars, school stores,
or vending machines (USDHHS, 2000). Because many dietary habits are
established during childhood (CDC, 1996c; Kelder et al., 1994; USDHHS,
2000), educating school-aged children about nutrition can help them es-
tablish healthy eating habits early in life. Implementation of curricula
that encourage healthy eating and that provide students with the skills
they need to adopt and maintain healthy eating habits has led to positive
changes in student dietary behaviors and to reductions in cardiovascular
disease risk factors (CDC, 1996c; Contento et al., 1995; Lytle and
Achterberg, 1995; USDHHS, 2000).

Similar increases in the incidence of overweight and obesity are evi-
dent throughout the world, although rates differ (Flegal, 1999). In Europe
obesity is especially prevalent in Southern and Eastern countries, particu-
larly among women (Seidell, 1995). In Sweden, between 1980 and 1996
the prevalence of obesity rose from 9% to 12% in women and from 6.6%
to 10% in men (Lissner et al., 2000). Between 1982 and 1994, the per-
centage of overweight people in New Zealand increased from about 53%
to 64% for men and 36.5% to 45% for women (Simmons et al., 1996). In
many countries, as in the United States, obesity is an increasing concern
in children (for example, Great Britain: Chinn and Rona, 2001; Ger-
many: Kromeyer-Hauschild et al., 1999; Singapore: Ho et al., 1983). Even
in the developing world, the rates of obesity are showing increases (Shetty,
1997). As reviewed above for the United States, these international trends
are attributed to high fat, energy dense diets and reduced physical activity
(Shetty, 1997; Seidell, 1995) .

Socioeconomic Characteristics

Although overweight and obesity are increasing among all socio-
demographic groups, the prevalence is influenced by specific sociocultural
variables, including gender, ethnicity, socioeconomic status, and educa-
tion. From 1988 to 1994, about one-third of U.S. adults were overweight,
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with a higher prevalence among poor women (46%) (NCHS, 1998a). A
clear gradient with family income exists for the prevalence of overweight
in women (but not in men). Poor women are 1.4 times more likely to be
overweight than are middle-income women and 1.6 times more likely to
be overweight than are women with high incomes (NCHS, 1998a). Obe-
sity is particularly common among Hispanic, African American, Native
American, and Pacific Islander women (USDHHS, 2000).

Populations also differ in amount of physical activity. The proportion
of the population reporting no leisure-time physical activity is higher
among women than men, among Hispanics than among Whites, among
older than younger adults, and among the less affluent than the wealthier
(USDHHS, 1996, 2000). A sedentary lifestyle is less likely with increas-
ing income. African American men living in poverty are 3 times more
likely to be sedentary than were those with high family incomes. For His-
panic and non-Hispanic White men, a sedentary lifestyle was about 2.5
times more prevalent among the poor than among those with a higher
family income. Women had similar income-related gradients in sedentary
lifestyle, with higher income groups experiencing a lower prevalence of
sedentary lifestyle (NCHS, 1998a).

Adult Weight Gain

Adult weight gain is observed in many industrialized societies. Be-
cause full adult height generally is attained by age 18, weight gain in adult-
hood is almost exclusively through the addition of adipose tissue. Lack of
weight gain, particularly among men over 50, does not imply an absence
of gain in fat. Above this age, muscle mass is, to varying degrees, redistrib-
uted to fat, much of it within the abdomen (Rimm et al., 1995).

Avoiding weight gain as an adult is a high priority because treatment
of obesity has poor long-term success, and lost weight often is regained
(Chapter 5). Several studies show that greater leisure-time physical activ-
ity is associated with lower weight gain (Ravussin et al., 1988; Rissanen et
al., 1991), and it reduces the weight gain often observed after cessation of
cigarette-smoking (Kawachi et al., 1996). Although many people try to
lose weight, most regain the weight within 5 years (NIH, 1993; USDHHS,
2000). In order to maintain weight loss, permanent lifestyle changes that
combine good dietary habits, decreased sedentary behavior, and increased
physical activity are essential. Changes in the physical and social environ-
ment can help people maintain the necessary long-term lifestyle changes
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both for diet and for physical activity (USDHHS, 2000). Preventing
weight gain in the first place also substantially reduces the likelihood that
conditions such as hypertension and diabetes will develop (Colditz et al.,
1995). A reduction of even 10–15% of body weight in substantially over-
weight people has been shown to ameliorate hyperglycemia, hyperlipi-
demia, and hypertension (see Mertens and Van Gaal, 2000; Oster et al.,
1999; de Leiva, 1998; Goldstein, 1992).

Weight and Disease

Several authors have pointed out the consequences of overweight and
obesity for morbidity and mortality (Allison et al., 1999; Calle et al., 1999;
Must et al., 1999). A linear relationship exists between adiposity and most
health conditions. The shape of the curve for mortality has been debated,
in part because of excess mortality among the leanest people. The positive
relationship between leanness and mortality is confounded by cigarette-
smoking (smokers tend to be leaner but also are at higher risk of disease),
and by reverse causation—the major illnesses that predispose to death
lead first to weight loss. The effect of disease on weight might result in the
leaner segment of the population being overrepresented among those at a
higher risk of death.

Observed statistical associations between weight and mortality have
driven recommendations for weight guidelines, but setting the guidelines
has been problematic because of the U-shaped relationship described
above, and recommendations have varied over time. The Dietary Guide-
lines Advisory Committee (USDA and USDHHS, 1995a) concluded that
mortality risk increased significantly among persons with a BMI of 25 or
higher (Lee and Paffenbarger, 1992; Rimm et al., 1995; Willett et al.,
1995), whereas a linear increase in risk of diabetes, hypertension, and
coronary heart disease begins well below that value (Chan et al., 1994;
Colditz et al., 1995; Willett et al., 1995). A 2- to 4-fold increase in risk of
these diseases is observed among those with BMI 24–25, compared with
those whose BMI is 21. The lower cut-point for the healthy weight range
is set at a BMI of 19, below which a person is considered excessively thin
and at risk of other health complications (USDHHS, 2000; USDA, 1995a,
b; USDA and USDHHS, 1995a, b).

Diet and physical activity are behaviors that have a direct influence
on weight. However, they may also have direct effects on diseases. These
direct and indirect actions are explored below in examples of diseases.
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Cardiovascular Diseases

Several cohort studies have documented the adverse cardiovascular
health effects experienced by overweight adults. In part, cardiac failure
develops as a consequence of the increased demands on the heart to sup-
ply blood to the increased body fat (Kopelman, 2000). The Nurses Cohort
Study (Willet et al., 1995) demonstrated a 2-fold increase in coronary
heart disease in overweight women and a 3.6-fold increase with obesity.
Similarly, the Framingham Heart Study showed increased incidence in
heart disease proportionate to excess weight (Hubert et al., 1983). Adult
weight gain is an additional risk (Hubert et al., 1983). For example, com-
pared with men and women who maintained weight to within 2 kg of
their weight at age 18–20, those who gained 5–9.9 kg experienced a 1.5-
to 2-fold higher risk of coronary heart disease (Rimm et al., 1995; Willett
et al., 1995) and hypertension (Ascherio et al., 1992; Huang, 1998).

Many studies show that physically active people have a substantially
lower risk of coronary heart disease than do the inactive (Berlin and
Colditz, 1990; Kaplan et al., 1987; Kushi et al., 1997; Leon et al., 1987;
Lindsted et al., 1991; Slattery et al., 1989). Prospective data from a cohort
study of 72,000 female nurses (40–65 years old in 1986) indicated that
walking and vigorous physical activity reduce the incidence of coronary
events (Manson et al., 1999). Brisk walking for 3 hours or more each week
reduced the risk of coronary disease by 30–40%, and increasing the time
or intensity of the physical activity produced even greater reductions in
risk (Manson et al., 1999). Several clinical trials suggest that moderate
physical activity can produce a similar, or even larger, reduction in blood
pressure than vigorous activity does (Hagberg et al., 1989; Marceau et al.,
1993; Matsusaki et al., 1992). Although vigorous physical activity rarely
is associated with myocardial infarction or sudden cardiac death
(USDHHS, 1996), some risks exist. Even persons who exercise regularly
have a transient increase in the risk of sudden cardiac death during and
immediately after vigorous physical activity (Kohl et al., 1992).

More than 20 prospective studies have addressed components of diet
and risk of coronary heart disease (Willett, 1998). Research in humans
and laboratory animals shows that diets low in saturated fatty acids and
cholesterol are associated with low risks and rates of coronary heart dis-
ease (USDHHS, 2000). Although consumption of trans-fatty acids in-
creases the risk of coronary heart disease (Ascherio et al., 1994; Expert
Panel on Trans Fatty Acids and Coronary Heart Disease, 1995; Hu et al.,
1997; Willett et al., 1993, Willett and Ascherio, 1994), eating foods higher
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in polyunsaturated fat and monounsaturated fat decreases the risk of coro-
nary heart disease. In addition, fiber intake is strongly protective against
coronary heart disease (Willett, 1998). Emerging evidence suggests that
low folate and high circulating concentrations of homocysteine are major
contributors to risk of coronary heart disease and stroke (Boushey et al.,
1995; Chasan-Taber et al., 1996; Rimm et al., 1996; Selhub et al., 1995).
Vitamin E appears to reduce the risk of coronary heart disease (Rimm et
al., 1993; Stampfer et al., 1993).

Cancer

Obesity has been associated with an increased risk for some forms of
cancer. The data have been most consistent for postmenopausal breast
cancer (Barnes-Josiah et al., 1995; Huang et al., 1997) and endometrial
cancer (Le Marchand et al., 1991). A prospective study by Sonnenschein
et al. (1999) reported a relative risk for breast cancer of 2.36 in postmeno-
pausal women in the fourth quartile of BMI. Women in this weight range
also showed a 4-fold greater risk for endometrial cancer (Goodman et al.,
1997). The mechanisms of these effects are not known, but they could be
related to levels of sex hormones.

Physical inactivity has been examined as a contributing factor in a
variety of cancers. Many studies conducted in men show an inverse rela-
tionship between physical activity and risk of colon cancer (Giovannucci
et al., 1995; Lee et al., 1991; Severson et al., 1989; Slattery et al., 1988;
Whittemore et al., 1990; Wu et al., 1987). A large prospective cohort
study in women found a similarly strong inverse association between physi-
cal activity and colon cancer (Martinez et al., 1997). Physical activity not
only increases intestinal motility (Thor et al., 1985) and aids in the sup-
pression of colon cell proliferation (Lee, 1994; Shephard et al., 1991), but
it is hypothesized to decrease gastrointestinal transit time (Lee, 1994;
Shephard, 1993) and thus the duration of contact between the colon mu-
cosa and potential carcinogens.

Increased physical activity has been hypothesized to prevent breast
cancer by reducing cumulative lifetime exposure to circulating ovarian
hormones (Kramer and Wells, 1996). However, the epidemiologic find-
ings are inconsistent. Several studies report reductions in breast cancer
risk with more physical activity (Bernstein et al., 1994; D’Avanzo et al.,
1996; Mittendorf et al., 1995; Thune et al., 1997); others found a modest
association at best (Albanes et al., 1989; Chen et al., 1997; Friedenreich
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and Rohan, 1995; Gammon et al., 1998; McTiernan et al., 1996; Rockhill
et al., 1998) or even increased risk (Albanes et al., 1989; Dorgan et al.,
1994). Similarly, findings from studies on the relationship between physi-
cal activity and prostate cancer are inconsistent (USDHHS, 1996).

Diet also could be an etiologic factor in cancer. For instance, evidence
indicates that low folate intake works a role in the development of colon
cancer (Freudenheim et al., 1991; Giovannucci et al., 1998; Mason and
Levesque, 1996). A consistent relationship between intake of fruit and
vegetables and lower risk of many malignancies supports an anticancer
effect of some component of these foods (Steinmetz and Potter, 1991).
Yet, despite epidemiologic evidence that fruits and vegetables that con-
tain carotenoids reduce the risk of lung cancer (Ziegler et al., 1996), ran-
domized trials of the specific carotenoid, β-carotene, fail to show any ben-
efit (Albanes et al., 1996; Hennekens et al., 1996). In fact, the β-Carotene
and Retinol Efficacy Trial (Omenn et al., 1996) found an increase in mor-
tality in patients taking supplements of β-carotene and vitamin A. Evi-
dence linking high-fatty-acid diets with cancer are inconclusive, and there
is continuing debate about the relationship between colorectal, prostate,
and breast cancers and total fat content or type of fat in the diet (NRC
1989; Ip and Carroll, 1997; USDHHS, 2000). Randomized clinical trials
are attempting to clarify the relationship between dietary total fat and the
risk of cancer (Freeman et al., 1993; Schatzkin et al., 1996; USDHHS,
2000).

Musculoskeletal Health

Physical activity contributes to the development of bone mass during
childhood and adolescence and to the maintenance of skeletal mass dur-
ing adulthood (USDHHS, 1996). Increased bone mineral density is posi-
tively associated with aerobic exercise (Snow-Harter et al., 1996;
USDHHS, 2000). Through its load-bearing effect on the skeleton, physi-
cal activity influences bone density and bone architecture—the higher
the load, the greater the bone mass (Lanyon, 1987, 1993). Conversely, if
the skeleton is unloaded, because of inactivity or immobility, bone mass
declines.

Calcium intake is essential for the formation and maintenance of
bones (USDHHS, 1988b; USDHHS, 2000). Higher calcium intake has
been linked to increased bone density in short-term studies, but high pro-
tein intake and high dairy calcium intake are both related to increased
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risk of fractures in long-term prospective studies of men and women
(Feskanich et al., 1996, 1997; Owusu et al., 1997, 1998). Because ideal
calcium intake for development of peak bone mass has not been deter-
mined, it has not been established to what extent increased calcium in-
take will prevent osteoporosis.

Although most young children meet the dietary requirements for cal-
cium, the intake of calcium declines precipitously with age (USDHHS,
2000). In part as a consequence of inadequate calcium in the diet, os-
teoporosis is prevalent, affecting more than 25 million people in the
United States alone. It is the principal underlying cause of bone fractures
in postmenopausal women and the elderly (NIH, 1994; USDHHS, 2000).
Physical activity can help. Strength training has been shown to help post-
menopausal women preserve bone density (Nelson et al., 1994; USDHHS,
2000).

In addition to strengthening bone, physical activity reduces the risk
of fractures in the elderly by increasing muscle strength and balance, thus
reducing the risk of falling. Muscle strength has been shown to decline
with age, and studies have documented a relationship between muscle
strength and physical function (Brown et al., 1995; USDHHS, 2000).
However, age-related loss of strength can be attenuated with strengthen-
ing exercises and this can help the older population maintain a threshold
of strength necessary to perform basic weight-bearing activities, such as
walking (Evans, 1995; Tseng et al., 1995; USDHHS, 2000). Thus, regular
physical activity can help to maintain the functional independence of the
elderly population (Buchner, 1997; LaCroix et al., 1993; Nelson et al.,
1994).

Osteoarthritis, the most common form of arthritis, increases with age,
and it is the leading cause of activity limitation among older persons
(USDHHS, 1996). Although some competitive athletic activities (such
as running, soccer, football, and weight-lifting) are associated with in-
creased risk of osteoarthritis in specific joints (USDHHS, 1996), regular
noncompetitive physical activity is not harmful to joints (Lane, 1995;
Panush and Lane, 1994) and might actually relieve symptoms and im-
prove functioning among persons who already have osteoarthritis or rheu-
matoid arthritis (Ettinger et al., 1997; Ettinger and Afable, 1994; Fisher
and Pendergast, 1994; Minor, 1991).

Physical activity poses some potential risks.  Musculoskeletal injury is
the most common. Increased risks of roadway accidents also could be asso-
ciated with running or bicycling on roads, and various sports are associ-
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ated with specific hazards, such as downhill skiing at high velocities and
collisions with other players in football and hockey.

ALCOHOL CONSUMPTION

Alcohol has been identified as a top contributor to death in the
United States (McGinnis and Foege, 1993), after tobacco use and diet
and activity patterns. Compared with other threats to human health, al-
cohol causes the widest variety of injuries (Rose, 1992). Approximately
100,000 deaths are related to alcohol consumption in the United States
each year (McGinnis and Foege, 1993; Rose, 1992), which translates into
15% of potential years of life lost before the age of 65 (Rose, 1992).

A significant proportion of the U.S. population drinks alcohol.
Among current drinkers, 46% report having been intoxicated at least once
in the past year, and almost 4% report having been intoxicated weekly
(USDHHS, 2000). Almost 10% of current drinkers (approximately 8 mil-
lion people) meet diagnostic criteria for alcohol dependence, and an addi-
tional 7% (more than 5.6 million people) meet diagnostic criteria for al-
cohol abuse (National Institute on Alcohol Abuse and Alcoholism
[NIAAA], 1993; USDHHS, 2000). In 1995, the cost of alcohol abuse and
alcoholism was estimated at $167 billion in the United States, of which
more than two-thirds was due to lost productivity (Harwood et al., 1998;
USDHHS, 2000).

Alcohol use and alcohol-related problems are common among adoles-
cents (O’Malley et al., 1998; USDHHS, 2000). Research shows that the
age at which a person starts drinking strongly predicts development of
alcohol dependence over a lifetime. Approximately 40% of people who
begin drinking before the age of 15 develop alcohol dependence at some
stage in their lives. About 10% of people who begin drinking at age 21 or
older develop alcohol dependence at some stage in life (Grant and
Dawson, 1997; USDHHS, 2000). People with a family history of alcohol-
ism have a higher prevalence of lifetime alcohol dependence than do those
with no such history (Grant, 1998; USDHHS, 2000).

Socioeconomic Factors

Studies conducted in 1994–1996 showed that people of both sexes
and all races and ethnic groups—with the exception of Hispanic women—
displayed a strong inverse relationship between education and heavy alco-
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hol consumption (NCHS, 1998a). Generally, heavy drinking tends to de-
crease with education, and moderate alcohol use increases with education
(NCHS, 1998a; Substance Abuse and Mental Health Services Adminis-
tration, 1993). In 1994–1996, African American men and women with
less than a high school education were almost twice as likely to report
heavy alcohol use as were those who had more than a high school educa-
tion (NCHS, 1998a). White men with high school diplomas were 20%
more likely to report heavy alcohol use than were those with more educa-
tion. White women with less than a high school diploma were 40% more
likely to report heavy drinking than were women with more education.

Negative Health Effects

As early as 1926, a U-shaped relationship was described between mor-
tality and consumption of alcohol (Pearl, 1926). The wide range of alco-
hol-induced illnesses and injuries is primarily attributable to differences in
the amount, duration, and patterns of alcohol consumption as well as to
differences in genetic vulnerability to particular alcohol-related conse-
quences (USDHHS, 1997a; 2000). Long-term excessive drinking in-
creases risk for high blood pressure, irregularities of heart rhythm (i.e.,
arrhythmias), disorders of the heart muscle (i.e., cardiomyopathy), and
stroke (USDHHS, 2000). Long-term, heavy drinking also increases the
risk of developing cancer of the esophagus, mouth, throat, and voice box
and of the colon and rectum (NIAAA, 1993; USDHHS, 2000). Alcohol
consumption appears to increase the risk of breast cancer in women
(Smith-Warner et al., 1998); consumption of two or more drinks per day
has been shown to slightly increase women’s risk of developing breast can-
cer (Reichman, 1994; USDHHS, 2000).4 The Dietary Guidelines for Ameri-
cans (USDA, 1995a) advises women to consume no more than 1 drink
per day; while men are advised to consume no more than two per day.
Because men and women have less body water as they age, older persons
can lower their risk of alcohol problems by drinking no more than one
drink per day (Dufour et al., 1992; USDHHS, 2000). Heavy and chronic
alcohol use is a cause of poor pregnancy outcomes (NCHS, 1998a;
USDHHS, 1993), including fetal alcohol syndrome, a major nongenetic

4A drink is defined as 0.54 ounces of ethanol, which is the approximately the amount of
alcohol in 12 ounces of regular beer, 5 ounces of wine, or 1.5 ounces of 80-proof distilled
spirits.
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cause of mental retardation (American Academy of Pediatrics, 1993;
Bagheri et al., 1998; IOM, 1996). Sustained heavy alcohol consumption
worsens the outcome for patients with hepatitis C (NIH, 1997a;
USDHHS, 2000) and increases the risk for cirrhosis and other liver disor-
ders (Saadatamand et al., 1997; USDHHS, 2000). Cirrhosis, primarily
attributable to heavy drinking, is one of the 10 leading causes of death in
the United States (Bureau of the Census, 1997; Hasin et al., 1990; Popham
et al., 1984; Saadatamand et al., 1997; Schmidt, 1980).

Progress has been made in reducing the rate of alcohol-related driving
fatalities, but it is still a serious problem. Overall, the rate of alcohol-
related driving fatalities declined from 9.8 deaths per 100,000 people in
1987 to 6.5 per 100,000 in 1996 (USDHHS, 2000). It is estimated that
even at current rates, 3 out of every 10 Americans will be involved in an
alcohol-related crash sometime during their lives. The populations of
greatest concern for alcohol-related driving fatalities include Native
Americans and those between the ages of 15 and 24. In 1994, the alcohol
involvement rate in fatal traffic crashes for American Indian and Alaska
Native males was 4 times higher (28 per 100,000 population) than for the
general population, and, for 15- to 24-year olds, the rate was almost 13 per
100,000 population (USDHHS, 2000).

The consequences of excessive alcohol consumption extend beyond
death rates. Alcohol consumption also contributes to risk of injury. In
addition to injuries and deaths from traffic accidents, a significant propor-
tion of injuries and deaths from falls, fires, and drowning has been linked
with use of alcohol (Saadatamand et al., 1997; USDHHS, 2000). Alcohol
consumption contributes to destruction of personal and social relation-
ships (Brookoff et al., 1997); it is a factor in homicide, suicide, marital
violence, and child abuse (Roizen, 1993; USDHHS, 2000); and it con-
tributes to high-risk sexual behavior (Strunin and Hingson, 1992, 1993;
USDHHS, 2000).

Positive Health Effects

In contrast with those harmful effects, however, evidence is over-
whelming of a beneficial effect of moderate consumption of alcohol (1-2
drinks per day) on reducing risk of coronary heart disease and thrombotic
stroke. Light-to-moderate drinking can have beneficial effects on the
heart, especially among people at greatest risk for heart attacks, including
men over age 45 and women after menopause (USDHHS, 2000; Zakhari,
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1997). Moderate alcohol-drinking reduces the risk of death from those
cardiovascular causes, on the average, by approximately 20–40% (Doll,
1997; Thun et al., 1997). A reduction in cardiovascular disease mortality
will translate into a reduction in total mortality in many populations be-
cause cardiovascular disease is by far the leading cause of death in middle
and old age. The inverse association between alcohol consumption and
cardiovascular disease risk is causal: ethanol has been shown in short-term
experimental studies to increase the serum concentration of high-density
lipoprotein cholesterol (Rimm et al., 1999), and it also appears to affect
platelet function and other components of clotting and fibrinolysis
(Hendriks et al., 1994; Meade et al., 1987; Renaud et al., 1992).

Quantifying Net Public Health Benefit

The positive and negative effects of alcohol on mortality raise the
question, “Is alcohol consumption good for health?”  The answer is condi-
tional. The net benefit of alcohol consumption in a population depends
on age distribution of the population, because the ratio of mortality from
conditions that are prevented by alcohol to mortality from conditions
that are made more common by it varies greatly with age. The net benefit
also will vary with the population prevalence of factors that predispose to
(or protect from) cardiovascular disease, and they might differ in men and
women.

Optimal public health guidelines on alcohol consumption are not the
same across or even within populations, because the importance of car-
diovascular disease and injuries or trauma varies significantly with age
and sex as well as from one society to another. For instance, in Sub-Sa-
haran and Latin American countries, the ratio of deaths from coronary
heart disease to deaths from violence is close to 1.0, and sometimes even
less than 1.0 among men (Murray and Lopez, 1996). Groups inherently at
high risk from the detrimental effects of alcohol (such as adolescents and
young adults, binge drinkers, and those with lower socioeconomic status)
in which deaths from injuries (including motor vehicle injuries), violence,
and other external causes are high, have not been included in epidemio-
logic studies that analyze the alcohol/mortality relationship. For example,
among U.S. men aged 15–29, deaths from injuries and other external
causes account for 75% of all deaths, compared with 4% from cardiovas-
cular diseases (Schoenborn and Marano, 1988). In another study involv-
ing Swedish military recruits in the same age range, a linear increase in
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risk of death from all causes was found with increasing alcohol consump-
tion (Andreasson et al., 1988).

Although alcohol consumption is unlikely to reduce total mortality
in people under 45 (Doll, 1997), the optimal duration of moderate alco-
hol consumption is not known in terms of reducing risk of cardiovascular
disease mortality in older people. Furthermore, even though some of the
benefits of alcohol are the result of long-term, habitual consumption (Jack-
son et al., 1992), many of the important effects of ethanol on high-density
lipoproteins and clotting components are acute; thus, it is likely that alco-
hol consumption beginning in middle age would suffice while avoiding
much of the risk of injuries and other external causes of death (although
not necessarily of cancers or cirrhosis of the liver).

Optimal alcohol consumption differs for men and women for several
reasons. Women metabolize alcohol less efficiently than men do (making
women more prone to some health problems than are men who drink the
same amount), and because women have less body water than men (mak-
ing them more prone to intoxication than men after drinking the same
amount of alcohol) (USDHHS, 2000). Women also have lower age-spe-
cific risks of cardiovascular disease and greater susceptibility to liver dam-
age than men, and women are prone to a relatively high risk of breast
cancer, which appears to increase with consumption of any amount of
alcohol (Smith-Warner et al., 1998). Although men might be at risk for
alcohol-related problems if they consume more than 14 drinks per week
or more than 4 drinks per occasion, women could be at risk if they con-
sume more than 7 drinks per week or more than 3 per occasion (USDHHS,
1995, 2000).

The problem of alcohol consumption is frequently one of maldistri-
bution, with many abstaining and many consuming at a hazardous level
(Holman and English, 1996). There seems to be no precedent for a public
health campaign that simultaneously seeks to “pull in” both tails of a risk
factor distribution, in this case reduction of both the prevalence of ab-
stention and of heavy drinking (Holman and English, 1996). There are
risks in promoting a population wide alcohol policy that discourages ab-
stention, even if the policy encourages only light-to-moderate regular con-
sumption. First, there is no evidence that moderate drinking is harmless.
Second, a public health recommendation that encourages even light
drinking over abstention could increase the number of heavy drinkers in a
population since it has been noted that population distributions of risk
factors tend to shift, either downward or upward, as an entity (Rose, 1992).
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Researchers have noted that it is unethical for governments and other
public institutions to promote low alcohol intake as a disease prevention
measure because of the potential adverse risks at the population level, but
they also note that it is similarly unethical to promote abstinence (Holman
and English, 1996). In an editorial accompanying publication of a large
study by the American Cancer Society, a question was raised about
whether alcohol consumption is the method of choice for preventing car-
diovascular disease. One important consideration is whether physical ac-
tivity and diet would be as effective as moderate alcohol consumption–
with lower risk of harm–in lowering cardiovascular disease mortality
(Potter, 1997). The data on physical activity and some dietary factors
would seem to suggest that they are equally effective, and they have the
additional benefit of reducing risks of many other diseases.

SEXUAL PRACTICES

Sexual relationships and practices are complex to investigate, but their
study is important because infectious disease has always been a possible
outcome of sexual relationships, as has unwanted pregnancy. Both are
crucial public health issues of our time. Recently released figures show
that the United States is among the highest in incidence and prevalence
of sexually transmitted infection (also called sexually transmitted disease)
in the industrialized world (USDHHS, 2000).

Concern about AIDS has been an important motivation for recent
studies of sexual behaviors, including a large national survey of sexual
behaviors and attitudes (Laumann, 1994). Most of the issues that arise in
relating sexual behavior to risk of infection with the human immunodefi-
ciency virus (HIV) pertain to many other, far more common, sexually
transmitted infections. But HIV has made unsafe sex a matter of life and
death. In 1995, there were more than 43,000 deaths from AIDS in the
United States, making it the eighth-leading cause of death in that year,
and the leading cause of death among Americans 25–44 years old (Ander-
son et al., 1997). It is now the second-leading cause of death among all
Americans aged 25–44, but it is the leading cause of death for African
Americans in this age group (USDHHS, 2000). Other, more common
sexually transmitted infections—human papilloma virus, gonorrhea,
chlamydia, and genital herpes—vary in the severity of their consequences;
but if left untreated, these diseases can compromise health and even be-
come life threatening.
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Prevalence of Sexually Transmitted Infections

In 1996, the United States had 15.3 million new cases of sexually
transmitted infection. This was higher than the 12 million annual new
cases estimated by the Centers for Disease Control and Prevention a de-
cade before (Tanne, 1998). The increase is partly real and partly the result
of  more sensitive tests that can now identify asymptomatic infection.

More than 68 million Americans now have an incurable sexually
transmitted infection (Tanne, 1998);  for instance, 1 out of every 5 Ameri-
cans has genital herpes (Tanne, 1998). Every year, 15 million people are
infected with a sexually transmitted disease, almost 4 million of them
teenagers (American Social Health Association, 1998; USDHHS, 2000).
Sexually transmitted infections are more prevalent in teenagers and young
adults than in older persons, partly because of the greater propensity of
younger persons to engage in unprotected sex and to switch sexual part-
ners relatively frequently (Laumann, 1994). Despite its prominence in the
media, AIDS represents only a tiny proportion of sexually transmitted
infections, basically less than half of one percent of all the new cases of
sexually transmitted infection (Laumann, 1994). The most commonly re-
ported sexually transmitted infection in the United States is chlamydia,
with 3 million new cases each year (Tanne, 1998). The direct and indirect
costs of the primary sexually transmitted diseases and their complications,
including sexually transmitted HIV infection, are estimated at $17 billion
each year (St. Louis et al., 1997; USDHHS, 2000).

Data from a University of Chicago national survey on sexual behav-
iors (Laumann, 1994) indicate that 16.9% of U.S. adults aged 18–59 years
old have had a sexually transmitted infection (15.9% of men, 17.8% of
women). The risk of sexually transmitted infection rises monotonically
and dramatically with the number of sex partners. Lifetime occurrence of
any sexually transmitted infection rises from 4% for those with only one
partner after the age of 18 years to 40.4% for those with more than 20
partners. The number of sex partners is the most succinct measure of the
extent of exposure to infection. Another important aspect of extent of
exposure is type of sexual practice: anal intercourse is an especially effi-
cient way of transmitting infections, especially HIV, because it often leads
to small breaks in the skin.

Contributing Factors That Affect Transmission

Although sexually transmitted infections are behavior-linked diseases
that result from unprotected sex (IOM, 1997; USDHHS, 2000), other
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factors contribute to their rapid spread in a population. Because most sexu-
ally transmitted infections are asymptomatic, or produce very mild symp-
toms, they often are disregarded, so infected persons do not seek immedi-
ate medical care. About 85% of women and about 50% of men with
chlamydia have no symptoms (Fish et al., 1989; Handsfield et al., 1986;
Stamm and Holmes, 1990; USDHHS, 2000). There is also a long interval
between the acquisition of a sexually transmitted infection and the even-
tual recognition of a clinically significant health problem; it is sometimes
several years before an infection manifests itself. Thus, because the origi-
nal infection is often asymptomatic, there is frequently no perceived con-
nection between the original sexually acquired infection and the health
problem associated with it.

Another contributing biological factor is that women are at higher
risk than men for most sexually transmitted diseases, and for some of these
infections, young women are more susceptible than older women. This is
especially alarming because analyses of adolescent females’ sexual activity
not only demonstrate the frequency of those behaviors, but also reveal
that not all sexually experienced young females willingly enter into a
sexual relationship (Abma et al., 1998; USDHHS, 2000). In 1995, more
than 16% of females who experienced their first sexual intercourse when
they were aged 15 or younger indicated that it was not voluntary (Abma
et al., 1997; USDHHS, 2000). Sexual violence against women contrib-
utes both directly and indirectly to the transmission of disease. Directly,
women who experience this type of violence are less able to protect them-
selves from sexually transmitted infections or pregnancy (USDHHS,
2000). Indirectly, studies show that sexually abused girls engage in high-
risk sexual behaviors such as voluntary intercourse at earlier ages and mul-
tiple partners, which are risk factors for sexually transmitted diseases
(Miller et al., 1995; Stock et al., 1997).

There is an association between sexually transmitted infections and
substance abuse, particularly the abuse of alcohol and other drugs. The
introduction of new, illicit substances into communities, for instance, of-
ten drastically alters sexual behavior in high-risk sexual networks, thereby
causing an epidemic of sexually transmitted diseases (Marx et al., 1991;
USDHHS, 2000). The epidemic in crack cocaine use intensified the U.S.
syphilis epidemic in the late 1980s (Gunn et al., 1995; USDHHS, 2000).

One social factor that contributes to the spread of sexually transmit-
ted infections in the United States is the stigma connected with them.
Another is the overall discomfort many people have with discussing inti-
mate aspects of life, particularly those related to sex (Brandt, 1985;
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USDHHS, 2000). This is what most significantly separates the United
States from industrialized countries that have low rates of sexually trans-
mitted infection. (USDHHS, 2000). Even in the most intimate relation-
ships, talking openly and comfortably about sex and sexuality is difficult
for many Americans. A recent survey indicated that approximately one-
fourth of married women and one-fifth of married men had no knowledge
about their partner’s sexual history (EDK Associates, 1995; USDHHS,
2000). The secrecy surrounding sexuality hampers sexuality education pro-
grams for adolescents, and it discourages open discussion between parents
and their children and between sex partners regarding sexually transmit-
ted diseases. It also impedes balanced messages from mass media, health
care professionals’ education and counseling activities, and community
activism (IOM, 1997; USDHHS, 2000).

Sexually Transmitted Infections and Cancer

Several sexually transmitted viral infections are known or strongly
suspected to cause cancer. The most important of these are the sexually
transmitted types of human papilloma virus. At least 90% of the approxi-
mately 16,000 cases of cervical cancer diagnosed each year are estimated
to be attributable to infection with the human papilloma virus (Morrison
et al., 1997).

A strong link between hepatitis B and hepatitis C viruses and hepato-
cellular carcinoma (liver cancer) became evident during the 1980s. Hepa-
titis B infection occurs more frequently among persons who have multiple
sex partners and who also have a history of sexually transmitted infection.
An estimated 53,000 cases of hepatitis B virus (out of a total of 200,000–
300,000 cases) were sexually transmitted in the United States in 1994
(IOM, 1997).

Disproportionate Affliction of Sexually Transmitted Infections

Although people in all communities—including all racial, cultural,
economic, and religious groups—and sexual networks are at risk for sexu-
ally transmitted infections, some are disproportionately affected by these
diseases and their associated complications. For instance, not only do sexu-
ally transmitted diseases occur more frequently in women than in men,
but women also suffer more serious complications (USDHHS, 2000), in-
cluding pelvic inflammatory disease, ectopic pregnancy, infertility, and
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chronic pelvic pain (Chandra and Stephen, 1998; USDHHS, 2000). In
addition, women are biologically more susceptible to infection when ex-
posed to a sexually transmitted disease agent, and sexually transmitted
diseases are more difficult to diagnose in women because of female physi-
ology and the anatomy of the reproductive tract (USDHHS, 2000).

Sexually transmitted diseases pose a risk to unborn children. The dis-
eases not only cause serious health problems in pregnant women, but they
can result in the death of the fetus or newborn (Brunham et al., 1990;
USDHHS, 2000). Sexually transmitted disease in a mother also can result
in congenital or perinatal infections that permanently damage the child’s
brain, spinal cord, eyes, auditory nerves, or immune system. Sexually trans-
mitted infection can complicate a pregnancy even without directly reach-
ing the fetus or newborn, causing spontaneous abortion, stillbirth, prema-
ture membrane rupture, or premature delivery (Goldenberg et al., 1997;
USDHHS, 2000). Women with bacterial vaginosis, for instance, are 40%
more likely than women without this condition to deliver a preterm, low-
birthweight baby (Hillier et al., 1995; Meis et al., 1995; USDHHS, 2000).

Sexually transmitted infections disproportionately affect adolescents
and young adults for several reasons, including behavioral, social, and bio-
logical (Alan Guttmacher Institute, 1994; USDHHS, 2000). In 1996, 15-
to 19-year-olds had the highest reported rates of chlamydia and gonorrhea
(USDHHS, 1997b; USDHHS, 2000), and the herpes infection rate of
white adolescents between the ages of 12 and 19 was shown to have in-
creased almost 5-fold over just 10 years (Fleming et al., 1997; USDHHS,
2000). Several factors contribute these incidences. Because many teenag-
ers are sexually active, they are at risk for sexually transmitted infections;
in 1995, just over 50% of females aged 15–19 indicated they had already
had sexual intercourse, and more than 51% of high school males reported
having experienced sexual intercourse by age 16. Teenagers are more likely
than older persons to have serial sex partners who are active in a sexual
network that already is infected with untreated sexually transmitted dis-
eases (USDHHS, 2000).

Rates of sexually transmitted diseases are higher for minority and eth-
nic groups (primarily African American and Hispanic populations) than
for whites. For example, although chlamydia is a widely distributed sexu-
ally transmitted infection in all racial and ethnic groups, the prevalence is
higher in minorities. In 1996, African Americans accounted for approxi-
mately 78% of the total number of gonorrhea cases reported—32 times
the rate for whites. These high rates also apply to African American ado-
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lescents and young adults, with the average about 24 times higher than
that for 15- to 19-year-old white adolescents and 30 times higher than for
20- to 24 year-old whites in 1996. In 1996, the gonorrhea rate for Hispan-
ics was 3 times the rate for whites. Since 1990, syphilis rates have declined
in all racial and ethnic groups, except for American Indians and Alaska
Natives, but the rates for African Americans and Hispanics continue to
be greater than those for non-Hispanic whites. In 1996, African Ameri-
cans accounted for approximately 84% of all reported cases of syphilis
(USDHHS, 2000).

Young, heterosexual women, especially minorities, are increasingly
acquiring HIV infection and developing AIDS. In 1996, 39% of the re-
ported AIDS cases occurred in 13- to 24-year-olds and, of the AIDS cases
reported in women, almost 4 of every 5 occurred in the minority popula-
tion, consisting primarily of African Americans or Hispanics (USDHHS,
2000).

Prevention of Sexually Transmitted Infections

Behavioral means for prevention of sexually transmitted infections
include delaying the onset of sexual activity, limiting the number of part-
ners, abstaining from sex with people not known to be infection free, and
using effective barrier contraception.

Community-focused interventions also are useful in reducing sexually
transmitted infections. Such interventions generally aim to change be-
havioral norms. Research conducted in the past decade has shown that
sexual behavior and sexual preference exhibit persistent social regulari-
ties, which implies that social forces are important in shaping sexual ex-
pression (Laumann, 1994). Thus, changing norms that encourage safe
sexual behaviors holds great potential for reducing the population burden
of sexually transmitted infections. Mass media campaigns, for example,
have used reinforcing messages to increase knowledge about HIV infec-
tion and ways to prevent it. Because only a small percentage of adoles-
cents receive any prevention information from parents, and because for
most teenagers schools are the main source of information about sexually
transmitted infections, school-based interventions can be significant in
motivating young people to modify their behaviors (American Social
Health Association, 1996; USDHHS, 2000). In fact, most states and
school districts now require teaching about prevention of sexually trans-
mitted infections (IOM, 1997). Curricula including information about
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both abstinence and contraceptive use appear to be effective in delaying
the onset of sexual intercourse and in encouraging contraceptive use once
intercourse has begun (IOM, 1997). Currently available contraceptives
differentially affect risk of pregnancy and sexually transmitted infections.
There is a contraceptive trade-off dilemma with currently existing meth-
ods: the contraceptives with the best record of preventing pregnancy have
the worst record for preventing sexually transmitted infections (Cates,
1996). For instance, oral contraceptives are highly effective at preventing
pregnancy, but offer no protection against sexually transmitted infections.
Furthermore, they appear to increase risk of cervical chlamydial infection
(Cottingham and Hunter, 1992). Intrauterine devices, also effective in
preventing pregnancy, are associated with pelvic inflammatory disease,
especially in the first month after insertion (Farley et al., 1992). The con-
dom is effective at preventing sexually transmitted diseases, but it is less
effective than are other contraceptive methods for preventing pregnancy
(USDHHS, 2000). For such reasons, use of dual methods of contracep-
tion could help prevent unwanted pregnancies and transmission of infec-
tions (Cates and Stone, 1992; USDHHS, 2000).

DISEASE SCREENING PRACTICES

Screening asymptomatic persons to detect preclinical disease has be-
come an important part of public health. But preclinical screening makes
sense only if treatment initiated earlier in the disease process will reduce
morbidity and mortality from the disease: there is no benefit in living with
a diagnosis if a person’s life or quality of life is not extended. Although
some screening tests can be highly effective in reducing morbidity and
mortality, others are of unproven benefit. Poor specificity can produce a
large number of false-positives, which in turn can lead to unnecessary and
potentially harmful follow-up with diagnostic testing and treatment and
needless psychological distress.

The selection of appropriate tests for a given individual depends pri-
marily on that person’s age and sex. In addition, consideration of indi-
vidual risk factors, such as lifestyle or family history, often is used to deter-
mine which tests are appropriate tests and how often testing should be
done.

In 1984, the U.S. Public Health Service commissioned the U.S. Pre-
ventive Services Task Force. This panel was charged with developing rec-
ommendations for clinicians on the appropriate use of preventive inter-
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ventions, including screening for preclinical disease and screening for dis-
ease risk, based on a systematic review of evidence of clinical effective-
ness. In 1989, the first Guide to Clinical Preventive Services (U.S. Preven-
tive Services Task Force, 1989) was published. In 1990, the task force was
reconvened to continue and update the scientific review process through
examination of new and emerging evidence on preventive interventions.
The second edition of the Guide to Clinical Preventive Services (U.S. Pre-
ventive Services Task Force, 1996) was published in 1996. Much of the
discussion below concerning screening tests for the major chronic diseases
of middle and older age derives from that Guide.

According to the task force, screening must satisfy two major require-
ments to be considered effective for use in a population. First, the test
must be able to detect the target condition earlier than would be possible
without screening and with enough accuracy to preclude large numbers of
false-positive and false-negative results. Second, screening for and treat-
ing persons with early disease should improve the likelihood of favorable
health outcomes (e.g., reduced disease-specific morbidity or mortality) as
compared with what would happen in treating patients who present on
their own with signs or symptoms of the disease. In addition, the tests
must be cost-effective and acceptable to the target population (fear of or
distaste for colorectal screening and tests involving drawing of blood, for
example, could prevent some people from participating). Documented ef-
fectiveness should be the most basic requirement for providing a health
care service (U.S. Preventive Services Task Force, 1996).

Primary versus Secondary Prevention

Primary prevention aims to reduce the incidence of disease; secondary
prevention attempts to prevent the prevalence of disease, usually by short-
ening the course of the disease through early and effective intervention.
Screening, as a component of early detection of extant disease, is one
aspect of secondary prevention. However, some forms of screening, such
as high-blood-cholesterol or high-blood-pressure screening, can be
thought of as primary prevention for cardiovascular disease—they are in
essence screening for risk of disease. As the tests have become better able
to detect very early stages of such diseases as cancer (for example, in situ
breast cancer and very small colon polyps), the boundary between primary
and secondary prevention has blurred.

The following is a summary of general guidelines for screening for the
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major chronic diseases of middle and older ages. For people with unusual
family histories of disease, or other medical concerns, screening proce-
dures can vary at the discretion of the physician.

Screening for Hypertension and High Blood Cholesterol

The U.S. Preventive Services Task Force recommends screening for
hypertension for all children and adults (U.S. Preventive Services Task
Force, 1996). The prevalence of hypertension increases with age, and it is
more common in African Americans than whites. It is estimated that 40–
50 million Americans have hypertension (Burt et al., 1995). Office sphyg-
momanometry (use of the blood pressure cuff) is the most appropriate way
to screen for hypertension in the general population. However, there are
special problems with accuracy when testing children under the age of 3.
(The definition of hypertension in childhood is somewhat arbitrary, based
on age-specific percentiles.)

There is a positive relationship between the magnitude of blood pres-
sure elevation and the benefits of treatment. In persons with malignant
hypertension, the benefits of treatment are most dramatic: treatment in-
creases 5-year survival from near 0 to 75% (Hansson, 1988). The efficacy
of treating less severe hypertension has been demonstrated in randomized
clinical trials. The greatest benefits are associated with reduction in mor-
bidity and mortality from stroke. Improved detection and treatment of
high blood pressure is responsible for a substantial portion of the greater
than 50% reduction in age-adjusted stroke mortality that has been ob-
served in this country since 1972 (Joint National Committee on Detec-
tion and Treatment of High Blood Pressure, 1993). The Joint National
Committee on Detection, Evaluation, and Treatment of High Blood Pres-
sure and the American Heart Association recommend blood pressure mea-
surement at least once every 2 years for adults with a diastolic blood pres-
sure below 85 mm Hg (millimeters of mercury) and a systolic pressure
below 130 mm Hg. More frequent testing is recommended for persons
with higher measures, with frequency depending on degree of elevation.
The American Academy of Pediatrics, the American Medical Associa-
tion, and the American Heart Association recommend that children and
adolescents have their blood pressure monitored every 1 or 2 years during
regular office visits to a physician (U.S. Preventive Services Task Force,
1996).

Along with hypertension, elevated blood cholesterol is a major modi-
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fiable risk factor for cardiovascular disease. Total cholesterol can be mea-
sured in venipuncture or fingerstick specimens from fasting or nonfasting
individuals. Because of normal physiologic variation and measurement
error, a single cholesterol measurement might not reflect a person’s true
average concentration. A single measurement of blood cholesterol can
vary by as much as 14% from an individual’s average value, under normal
laboratory circumstances (Cooper et al., 1992). For this reason, some ex-
perts advise telling people their “cholesterol range,” rather than providing
them with a single value (Belsey and Baer, 1990). When a precise esti-
mate of blood cholesterol is needed, an average of two or three measures
has been recommended.

Based on evidence from clinical trials showing that lowering serum
cholesterol can reduce risk of coronary heart disease, periodic screening
for high blood cholesterol (once every 5 years) is recommended for all
men aged 35–65 (U.S. Preventive Services Task Force, 1996). Although
there are few trial data pertaining to women, the epidemiology and patho-
physiology of coronary heart disease is similar in men and women, and it is
likely that reduction of high cholesterol will benefit women as well. How-
ever, the later onset of coronary heart disease in women, due to protection
from estrogen, suggests that routine screening for high cholesterol in
women should begin around age 45. Thus, periodic screening is recom-
mended for women aged 45–65  (U.S. Preventive Services Task Force,
1996).

According to the U.S. Preventive Services Task Force, there is insuf-
ficient evidence to recommend for or against routine screening of all
asymptomatic persons over age 65. Cholesterol appears to plateau by age
65 in women, and earlier in men (U.S. Preventive Services Task Force,
1996). Continued screening, therefore, would be less important in per-
sons who have shown desirable concentrations throughout middle age.
However, screening in older persons might be recommended on a case-by-
case basis. Older persons with important coronary heart disease risk fac-
tors, such as smoking, hypertension, or diabetes, could be more likely to
benefit from screening, based on their high risk of coronary heart disease
and the proven benefits of lowering cholesterol in older persons with
symptomatic coronary heart disease. There is also insufficient evidence to
recommend for or against routine screening in children, adolescents, or
young adults; again, however, screening could be recommended for people
who have a family history of very high cholesterol, premature coronary
heart disease in a first-degree relative, or major risk factors for coronary
heart disease.
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Cervical Cancer Screening

Approximately 16,000 women are diagnosed with cervical cancer
each year in the United States, and 4800 women die from the disease
annually (NCHS, 1998b). The 5-year survival rate is about 90% for
women with localized cervical cancer but is only about 14% for women
with advanced disease (NCHS, 1998b). The incidence of invasive cervi-
cal cancer has decreased greatly over the past 40 years, due largely to
organized screening programs to detect early-stage disease (U.S. Preven-
tive Services Task Force, 1996). Women with a history of multiple sexual
partners, early age at onset of sexual intercourse, or both, are at highest
risk of cervical cancer. Infection with HIV or some types of the human
papilloma virus sharply increases risk.

The Pap smear is the principal screening test for cervical cancer. The
U.S. Preventive Services Task Force, American Cancer Society, the Na-
tional Cancer Institute, the American College of Obstetricians and Gy-
necologists, and the American Medical Association recommend that all
women who are or have been sexually active, or who are 18 years of age or
older, should have annual Pap smears. The recommendation permits Pap
testing less frequently after 3 or more normal annual smears, at the discre-
tion of individual physicians. There is no consensus on the age at which
to discontinue Pap testing.

Colorectal Cancer Screening

Colorectal cancer is the second-most-common form of cancer in the
United States, after lung cancer, and is the second-leading cause of cancer
death. Each year, about 140,000 new cases are diagnosed, and 55,000 per-
sons die of the disease (NCHS, 1998b). The average patient who dies of
colorectal cancer loses 13 years of life, and in addition to the mortality
associated with this disease, its treatment can produce significant morbid-
ity. Screening for early-stage colorectal cancer as well as its precursor le-
sions (adenomatous polyps) thus can significantly reduce morbidity and
mortality associated with colorectal cancer.

Colorectal cancer screening can act as both primary and secondary
prevention because the tests can detect and (in the case of sigmoidoscopy
and colonoscopy) remove precancerous polyps as well as carcinomas. The
principal tests for detecting polyps and early malignancy in asymptomatic
persons are the fecal occult blood test (FOBT) and flexible sigmoidos-
copy. There is a large literature on the accuracy and effectiveness of these
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tests under varying conditions and in different groups of persons. As re-
viewed by the Preventive Services Task Force (1996), it is estimated that
most positive reactions to FOBT (70–90%) are falsely positive for
colorectal cancer. However, despite its low positive predictive value,
FOBT is effective in reducing colorectal cancer mortality, especially when
done annually (Towler et al., 1998). Unlike FOBT, flexible sigmoidos-
copy is both a screening and diagnostic tool; any polyps detected can be
biopsied and removed during the procedure. Evidence shows that screen-
ing with sigmoidoscopy reduces both incidence of and mortality from
colorectal cancer (U.S. Preventive Services Task Force, 1996).

Screening for colorectal cancer is recommended by a variety of groups
for all persons aged 50 years and older, although there is no consensus
about whether FOBT or sigmoidoscopy, or a combination of the two, pro-
duces the greatest benefit. For persons with a family history of colorectal
cancer, screening is recommended to begin at an earlier age, particularly if
a family member was diagnosed with colorectal cancer at a young age. For
persons with a family history of hereditary syndromes associated with very
high risk of colorectal cancer, and for those with a previous diagnosis of
high-risk adenomatous polyps or colon cancer, regular screening with
colonoscopy (at least once a year) is part of routine management. As men-
tioned above, FOBT screening should be performed annually to achieve
maximum benefit. There is insufficient evidence to determine the opti-
mal screening interval for sigmoidoscopy; however, a frequency of 3–5
years has been recommended by some expert groups.

Prostate Cancer Screening

Prostate cancer is the most common non-skin cancer among Ameri-
can men. After lung cancer, it accounts for more cancer deaths in men
than any other. Each year about 245,000 men are diagnosed with prostate
cancer, and 40,000 die (NCHS, 1998b). The PSA (prostate-specific anti-
gen) test is the principal screening test for prostate cancer. Although this
test has adequate sensitivity to detect clinically important cancers at an
early stage, it is also likely to detect a large number of cancers of uncertain
clinical significance. Because treatment for prostate cancer can cause sub-
stantial morbidity as a result of impaired sexual, urinary, and bowel func-
tion, and because prostate cancer also carries a nonnegligible mortality
risk (estimated 0.7%–2% 30-day mortality risk [Murphy et al., 1994;
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Wasson et al., 1993]), the question of which cancers should be treated
after detection with PSA testing is critical.

The absence of proof that screening can reduce mortality from pros-
tate cancer, together with the strong potential that screening will increase
treatment-related morbidity, argue against a policy of routine screening in
asymptomatic men. Thus, the U.S. Preventive Services Task Force (1996)
does not recommend routine screening for prostate cancer. However, the
American Cancer Society does recommend yearly PSA testing beginning
at age 50 for white men and at age 40 for African American men, in
whom risk of the disease is higher.

Breast Cancer Screening

Each year, some 180,000 women are diagnosed with breast cancer in
the United States (NCHS, 1998b). This accounts for about 30% of all
incident cancers among women. Each year, 44,000 women die of breast
cancer (NCHS, 1998b), making it the second-leading cause of cancer
deaths among American women, after lung cancer. Breast cancer is ex-
tremely rare among women younger than 20, and is uncommon among
women under the age of 30. Incidence rates increase sharply with age,
however, and become substantial before age 50 years. Rates continue to
rise, although less quickly, in postmenopausal women.

As reviewed by the U.S. Preventive Services Task Force (1996), sev-
eral clinical trials conducted among women aged 40 years and older have
shown an overall reduction of breast cancer mortality due to screening.
The average reduction is 20–30% (over roughly a 10-year period) for
women aged 50–69 who are screened periodically for breast cancer (U.S.
Preventive Services Task Force, 1996). However, there is no consensus
about the optimal screening interval for women in this age group. Al-
though annual screening has been recommended by many groups, an
analysis of data from Sweden revealed little evidence that screening every
year provides a greater benefit than does screening every 2 years (Tabar et
al., 1987).

Based on data from clinical trials, there is disagreement in the scien-
tific community over whether routine mammographic screening should
be recommended for women in their forties. This disagreement has at
times been strident and strong (Taubes, 1997). Although none of the ran-
domized clinical trials enrolled enough women in their forties to study the
benefit of screening in this age group with statistical confidence, a sum-
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mary analysis of the trials nonetheless suggested a benefit. The magnitude
(10–15% reduction in breast cancer mortality risk over roughly a 10-year
period) was smaller than the benefit observed in women aged 50 and older
(U.S. Preventive Services Task Force, 1996). A consensus conference con-
vened by NIH in 1997 to examine the question of whether regular mam-
mography screening should be recommended for women in their forties.
The group concluded that the decision to screen should be made by indi-
vidual women in consultation with their physicians (NIH, 1997b). The
American College of Physicians, the U.S. Preventive Services Task Force,
and the National Cancer Institute agree with that conclusion, but other
groups (the American Cancer Society, the American College of Obstetri-
cians and Gynecologists, and the American Medical Association) defer,
recommending annual routine mammography for women aged 40–49
(U.S. Preventive Services Task Force, 1996). A detailed review of the
literature on behavior change and health communication issues associ-
ated with mammography is provided in an IOM report (2001b).

Screening for Sexually Transmitted Diseases

Screening and treatment of sexually transmitted diseases affect both
transmission and duration. Studies show that screening for sexually trans-
mitted diseases meets criteria for a successful preventive intervention
(USDHHS, 2000; U.S. Preventive Services Task Force, 1996). During
the 1990s, for example, significant progress was made toward reducing the
burden of disease of the common bacterial sexually transmitted diseases in
the United States (i.e., gonorrhea and syphilis) (USDHHS, 2000). For
those diseases that often are asymptomatic, research indicates that screen-
ing and proper treatment even benefit people who are likely to suffer acute
complications if infections are not detected and treated early (Hillis et al.,
1995; USDHHS, 2000). For instance, data are becoming available indi-
cating that chlamydia screening is reducing disease burden and prevent-
ing associated complications (USDHHS, 2000). In a randomized, con-
trolled trial conducted by a managed care organization, screening for
chlamydia was demonstrated to reduce the incidence of subsequent pelvic
inflammatory disease by 56% in a screened group (Scholes et al., 1996;
USDHHS, 2000). Selective chlamydia screening in the Pacific North-
west decreased disease burden by 60% in 5 years in the screened popula-
tion (Britton et al., 1992; USDHHS, 2000).

Testing has been identified, as has counseling, as an effective tool for
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assisting HIV-infected individuals both in coping with their infections
and in preventing them from infecting other people. The combination of
counseling and testing provides the opportunity to guide people with se-
ronegative test results on behaviors and strategies for avoiding infection,
in addition to referring them to other needed medical and social services.
After the 1994 findings that perinatal HIV transmission rates could be
considerably reduced with zidovudine therapy, the Public Health Service
issued guidelines suggesting that HIV counseling and voluntary testing be
a part of routine prenatal care for pregnant women (USDHHS, 2000). A
primary objective of this policy is to ensure that HIV-infected women
have access to adequate health care for themselves and have the opportu-
nity to reduce the risk of HIV transmission to their babies.

REFERENCES

Abma, J., Chandra, A., Mosher, W., Peterson, L., and Piccinino, L. (1997). Fertility, family
planning, and women’s health: New data from the 1995 National Survey of Family
Growth. National Center for Health Statistics. Vital Health Statistics, 23, 1–114.

Abma, J., Driscoll, A., and Moore, K. (1998). Young women’s degree of control over first
intercourse: An exploratory analysis. Family Planning Perspectives, 30, 12–18.

Alan Guttmacher Institute (1994). Sex and America’s Teenagers. New York: Alan
Guttmacher Institute..

Albanes, D., Blair, A., and Taylor, P.R. (1989). Physical activity and risk of cancer in the
NHANES I population. American Journal  of Public Health, 79, 744–750.

Albanes, D., Heinonen, O.P., Taylor, P.R., Virtamo, J., Edwards, B.K., Rautalahti, M.,
Hartman, A.M., Palmgren, J., Freedman, L.S., Haapakoski, J., Barrett, M.J., Pietinen,
P., Malila, N., Tala, E., Liippo, K., Salomaa, E.R., Tangrea, J.A., Teppo, L., Askin,
F.B., Taskinen, E., Erozan, Y., Greenwald, P., and Huttunen, J.K. (1996). Alpha-
tocopherol and beta-carotene supplements and lung cancer incidence in the alpha-
tocopherol, beta-carotene cancer prevention study: effects of base-line characteristics
and study compliance. Journal of the National Cancer Institute, 88, 1560–1570.

Allison, D.B., Fontaine, K.R., Manson, J.E., Steverns, J., and VanItallie, T.B. (1999)
Annual deaths attributable to obesity in the United States. Journal of the American
Medical Association, 282, 1530–1538.

American Academy of Pediatrics Committee on Substance Abuse and Committee on
Children with Disabilities: Fetal alcohol syndrome and fetal alcohol effects. (1993).
Pediatrics, 91, 1004–1006.

American Social Health Association. (1996). Teenagers know more than adults about
STDs, but knowledge among both groups is low. STD News, 3, 1–5.

American Social Health Association. (1998). Sexually Transmitted Diseases in America:
How Many Cases and at What Cost? Menlo Park, CA: Kaiser Family Foundation.

Anderson, R., Kochanek, K., and Murphy, S. (1997). Report of Final Mortality Statistics,
1995. Hyattsville, MD: US Department of Health and Human Services, Centers for
Disease Control and Prevention, National Center for Health Statistics.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


122 HEALTH AND BEHAVIOR

Andreasson, S., Allebeck, P., and Romelsjo, A. (1988). Alcohol and mortality among
young men: Longitudinal study of Swedish conscripts. The British Medical Journal,
296, 1021–1025.

Ascherio, A., Hennekens, C.H., Buring, J.E., Master, C., Stampfer, M.J., and Willett, W.C.
(1994). Trans fatty acids intake and risk of myocardial infarction. Circulation, 89, 94–
101.

Ascherio, A., Rimm, E.B., Giovannucci, E.L, Colditz, G.A., Rosner, B., Willett, W.C.,
Sacks, F., and Stampfer, M.J. (1992). A prospective study of nutritional factors and
hypertension among US men. Circulation, 86, 1475–1484.

Bagheri, M.M., Burd, L., Martsolf, J.T., and Klug, M.G. (1998). Fetal alcohol syndrome:
Maternal and neonatal characteristics. Journal of Perinatal Medicine, 26, 263–269.

Barnes-Josiah, D., Potter, J.D., Sellers, T.A., and Himes, J.H. (1995). Early body size and
subsequent weight gain as predictors of breast cancer incidence (Iowa, United States).
Cancer Causes and Control, 6, 112–118.

Belsey, R. and Baer, D. (1990). Cardiac risk classification based on lipid screening. Journal
of the American Medical Association, 263, 1250–1252.

Berlin, J. and Colditz, G. (1990). A meta-analysis of physical activity in the prevention of
coronary heart disease. American Journal of Epidemiology, 132, 612–628.

Bernstein, L., Henderson, B.E., Hanisch, R., Sullivan-Halley, J., and Ross, R.K. (1994).
Physical exercise and reduced risk of breast cancer in young women. Journal of the
National Cancer Institute, 86, 1403–1408.

Boushey, C.J., Beresford, S.A.A., Omenn, G.S., and Motulsky, A.G. (1995). A quantitative
assessment of plasma homocysteine as a risk factor for vascular disease: probable
benefits of increasing folic acid intakes. Journal of the American Medical Association,
274, 1049–1057.

Brandt, A. (1985). No Magic Bullet: A Social History of Venereal Disease in the United States
Since 1880. New York: Oxford University Press.

Britton, T., DeLisle, S., and Fine, D. (1992). STDs and family planning clinics: A regional
program for chlamydia control that works. American Journal of Gynecological Health,
6, 80–87.

Brookoff, D., O’Brien, K., Cook, C., Thompson, T., and Williams, C. (1997).
Characteristics of participants in domestic violence. Assessment at the scene of
domestic assault. Journal of the American Medical Association, 277, 1369–1373.

Brown, M., Sinacore, D.R., and Host, H.H. (1995). The relationship of strength to
function in the older adult. Journal of Gerontology, 50A, 55–59.

Brunham, R., Holmes, K., and Embree, J. (1990). Sexually transmitted diseases in
pregnancy. In K. Holmes, P. Mardh, P. Sparling, P. Weisner, W. Cates, S. Lemon et al.
(Eds.) Sexually Transmitted Diseases, 2nd edition. New York: McGraw-Hill.

Buchner, D.M. (1997). Preserving mobility in older adults. Western Journal of Medicine,
167, 258–264.

Bureau of the Census. (1997). Statistical Abstract of the United States: 1997, 117th edition.
Washington, DC: Department of Commerce.

Burt, V., Whelton, P., Roccella, E., Brown, C., Cutler, J.A., Higgins, M., Horan, M.J., and
Labarthe, D. (1995). Prevalence of hypertension in the U.S. adult population: Results
from the Third National Health and Nutrition Examination Survey, 1988–1991.
Hypertension, 25, 305–313.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 123

Calle, E.E., Thun, M.J., Petrelli, J.M., Rodriguez, C., and Heath, C.W. (1999) Body-mass
index and mortality in a prospective cohort of U.S. adults. The New England Journal
of Medicine, 341, 1097–1105.

Cates, W. and Stone, K. (1992). Family planning, sexually transmitted diseases, and
contraceptive choice: A literature update. Family Planning Perspectives, 24, 75–84.

Cates, W., Jr. (1996). Contraception, unintended pregnancies, and sexually transmitted
diseases: Why isn’t a simple solution possible? American Journal of Epidemiology, 143,
311–318.

CDC (Centers for Disease Control and Prevention) (1993). Smoking cessation during
previous year among adults—United States, 1990 and 1991. Morbidity and Mortality
Weekly Report, 42, 504–507.

CDC (Centers for Disease Control and Prevention) (1996a). Projected smoking-related
deaths among youth—United States. Morbidity and Mortality Weekly Report, 45, 971–
974.

CDC (Centers for Disease Control and Prevention) (1996b). Cigarette smoking before
and after an excise tax increase and an antismoking campaign. Morbidity and Mortality
Weekly Report, 45, 966-970.

CDC (Centers for Disease Control and Prevention) (1996c). Guidelines for school health
programs to promote lifelong healthy eating. Morbidity and Mortality Weekly Report,
45, (RR-9), 1–42.

CDC (Centers for Disease Control and Prevention) (1997a). Cigarette smoking among
adults—United States, 1995. Morbidity and Mortality Weekly Report, 46, 1217–1220.

CDC (Centers for Disease Control and Prevention) (1997b). State-specific prevalence of
cigarette smoking among adults, and children’s and adolescents’ exposure to
environmental tobacco smoke—United States. Morbidity and Mortality Weekly Report,
46, 1038–1043.

CDC (Centers for Disease Control and Prevention) (1997c). Report of Final Mortality
Statistics, 1995. Monthly Vital Statistics Report, 45, Supplement 2. Atlanta: National
Center for Health Statistics.

CDC (Centers for Disease Control and Prevention) (1998). Youth risk behavior survey,
United States, 1997. Morbidity and Mortality Weekly Report, 47, 1–31.

Chan, J.M., Rimm, E.B., Colditz, G.A., Stampfer, M.J., and Willett, W.C. (1994). Obesity,
fat distribution, and weight gain as risk factors for clinical diabetes in men. Diabetes
Care, 17, 961–969.

Chandra, A. (1995). Health aspects of pregnancy and childbirth: United States, 1982-88.
Vital Health Statistics, 23, 1–74.

Chandra, A. and Stephen, E. (1998). Impaired fecundity in the United States: 1982–
1995. Family Planning Perspectives, 30, 34–42.

Chasan-Taber, L., Selhub, J., Rosenberg, I.H., Malinow, M.R., Terry, P., Tishler, P.V.,
Willett, W., Hennekens, C.H., and Stampfer, M.J. (1996). A prospective study of
folate and vitamin B6 and risk of myocardial infarction in US physicians. Journal of the
American College of Nutrition, 15, 136–143.

Chen, C.L., White, E., Malone, K.E., and Daling, J.R. (1997). Leisure-time physical
activity in relation to breast cancer among young women (Washington, United
States). Cancer Causes and Control, 8, 77–84.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


124 HEALTH AND BEHAVIOR

Chinn, S. and Rona, R.J. (2001) Prevalence and trends in overweight and obesity in three
corss sectional studies of British children, 1974–94. British Medical Journal, 322, 24–
26.

Colditz, G.A., Willett, W.C., Rotnitzky, A., and Manson, J.E. (1995). Weight gain as a
risk factor for clinical diabetes mellitus in women. Annals of Internal Medicine, 122,
481–486.

Contento, I., Balch, G.I., Bronner, Y.L., et al. (1995). Nutrition education for school-aged
children. Journal of Nutrition Education, 27, 298–311.

Cooper, G., Myers, G., Smith, S., and Schlant, R. (1992). Blood lipid measurements:
Variations and practical utility. Journal of the American Medical Association, 267, 3009–
3014.

Cottingham, J. and Hunter, D. (1992). Chlamydia trachomatis and oral contraceptive use:
A quantitative review. Genitourinary Medicine, 8, 209–216.

D’Avanzo, B., Nanni, O., La Vecchia, C., Franceschi, S., Negri, E., Giacosa, A., Conti, E.,
Montella, M., Talamini, R., and Decarli, A. (1996). Physical activity and breast
cancer risk. Cancer Epidemiology, Biomarkers and Prevention, 5, 155–160.

de Leiva, A. (1998). What are the benefits of moderate weight loss? Experimental And
Clinical Endocrinology and Diabetes, 106 Suppl. 2, 10–13.

DiFranza, J.R. and Lew, R.A. (1995). Effect of maternal cigarette smoking on pregnancy
complications and sudden infant death syndrome. Journal of Family Practice, 40, 385–
394.

DiFranza, J.R. and Lew, R.A. (1996). Morbidity and mortality in children associated with
the use of tobacco products by other people. Pediatrics, 97, 560–568.

Doll, R. (1997). One for the heart. The British Medical Journal, 315, 1664–1668.
Dorgan, J.F., Brown, C., Barrett, M., Splansky, G.L., Kreger, B.E., D’Agostino, R.B.,

Albanes, D., and Schatzkin, A. (1994). Physical activity and risk of breast cancer in
the Framingham Heart Study. American Journal of Epidemiology, 139, 662–669.

Dufour, M.C., Archer, L., and Gordis, E. (1992). Alcohol and the elderly: Health
promotion and disease prevention. Clinics in Geriatric Medicine, 8, 127–141.

EDK Associates. (1995). The ABCs of STDs. New York: EDK Associates.
Ettinger, W.J. Jr., Burns R., Messier S.P., Applegate, W., Rejeski, W.J., Morgan, T.,

Shumaker, S., Berry, M.J., O’Toole, M., Monu, J., and Craven, T. (1997) A
randomized trial comparing aerobic exercise and resistance exercise with a health
education program in older adults with knee osteoarthritis. The Fitness Arthritis and
Seniors Trial. Journal of the American Medical Association, 277, 25–31

Ettinger, W.H. Jr. and Afable, R. (1994). Physical disability from knee osteoarthritis: The
role of exercise as an intervention. Medicine and  Science of Sports and Exercise, 26,
1435–1440.

Evans, W.J. (1995). Effects of exercise on body composition and functional capacity of the
elderly. Journal of Gerontology, 50A, 147–150.

Expert Panel on Trans Fatty Acids and Coronary Heart Disease. (1995). Trans fatty acids
and coronary heart disease risk. American Journal of  Clinical Nutrition, 62, 655S–
708S.

Farley, T., Rosenberg, M., Rowe, P., Chen, J., and Meirik, O. (1992). Intrauterine devices
and pelvic inflammatory disease: An international perspective. Lancet, 339, 785–
788.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 125

Feskanich, D., Willett, W.C., Stampfer, M.J., and Colditz, G.A. (1996). Protein
consumption and bone fractures in women. American Journal of Epidemiology, 143,
472–479.

Feskanich, D., Willett, W.C., Stampfer, M.J., and Colditz, G.A. (1997). Milk, dietary
calcium, bone fractures in women: A 12-year prospective study. American Journal of
Public Health, 87, 992–997.

Fish, A., Fairweather, D., Oriel, J., and Ridgeway, G. (1989). Chlamydia trachomatis
infection in a gynecology clinic population: Identification of high-risk groups and the
value of contact tracing. European Journal of Obstetrics, Gynecology and Reproductive
Biology, 31, 67–74.

Fisher, N. and Pendergast, D. (1994).Effects of a muscle exercise program on exercise
capacity in subjects with osteoarthritis. Archives of Physical Medicine and Rehabilitation,
75, 792–797.

Flegal, K.M. (1999) The obesity epidemic in children and adults: Current evidence and
research issues. Medical Science in Sports and Exercise 31 (11 Suppl), S509–S514.

Fleming, D.T., McQuillan, G.M., Johnson, R.E., Nahmias, A.J., Aral, S.O., Lee, F.K., and
St. Louis, M.E. (1997). Herpes simplex virus type 2 in the United States, 1976 to
1994. New England Journal of Medicine, 337, 1105–1111.

Foreyt, J.P., Poston, W.S.C., II, and Goodrick, G.K. (1996). Future directions in obesity
and eating disorders. Addictive Behavior, 21, 767–778.

Freeman, L., Prentice, R., Clifford, C., Harlan, W., Henderson, M., and Roussow, J. (1993).
Dietary fat and breast cancer: Where we are. Journal of the National Cancer Institute,
85, 764–765.

Freudenheim, J. L., Graham, S., Marshall, J.R., Haughey, B.P., Cholewinski, S., and
Wilkinson, G. (1991). Folate intake and carcinogenesis of the colon and rectum.
International Journal of Epidemiology, 20, 368–374.

Friedenreich, C.M. and Rohan, T.E. (1995). Physical activity and risk of breast cancer.
European Journal of Cancer Prevention, 4, 145–151.

Gallagher, D., Visser, M., Sepulveda, D., Pierson, R.N., Harris, T., and Heymsfield, S.B.
(1996). How useful is body mass index for comparison of body fatness across age, sex,
and ethnic groups?  American Journal of Epidemiology, 143, 228-39.

Gammon, M.D., Schoenberg, J.B., Britton, J.A., Kelsey, J.L., Coates, R.J., Brogan, D.,
Potischman, N., Swanson, C.A., Daling, J.R., Stanford, J.L., and Brinton, L.A.
(1998). Recreational physical activity and breast cancer risk among women under
age 45 years. American Journal of Epidemiology, 147, 273–280.

Giovannucci, E., Ascherio, A., Rimm, E.B., Colditz, G.A., Stampfer, M.J., and Willett,
W.C. (1995). Physical activity, obesity, and risk for colon cancer and adenoma in
men. Annals of Internal Medicine, 122, 327–334.

Giovannucci, E., Stampfer, M., Colditz, G., Hunter, D., Fuchs, C., Rosner, B., Speizer, F.E.,
and Willett, W.C. (1998). Multivitamin use, folate, and colon cancer in women in
the Nurses’ Health Study. Annals of Internal Medicine, 129, 517–524.

Glantz, S.A. and Parmely, W.W. (1995). Passive smoking and heart disease: Mechanism
and risk. Journal of the American Medical Association, 273, 1047–1053.

Goldenberg, R.L., Andrews, W.W., Yuan, A.C., MacKay, H.T., and St. Louis, M.E. (1997).
Sexually transmitted diseases and adverse outcomes of pregnancy. Clinics in
Perinatology, 24, 23–41.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


126 HEALTH AND BEHAVIOR

Goldstein, D.J. (1992). Beneficial health effects of modest weight loss. International Journal
of Obesity and Related Metabolic Disorders, 16, 397–415.

Goodman, M.T., Hankin, J.H., Wilkens, L.R., Lyu, L.C., McDuffie, K., Liu, L.Q., and
Kolonel, L.N. (1997). Diet, body size, physical activity, and the risk of endometrial
cancer. Cancer Research, 57, 5077–5085.

Grant, B.F. (1998). The impact of a family history of alcoholism on the relationship
between age at onset of alcohol use and DSM-IV alcohol dependence. Alcohol Health
and Research World, 22, 144–148.

Grant, B.F. and Dawson, D.A. (1997). Age at onset of alcohol use and its association with
DSM-IV alcohol abuse and dependence: Results from the National Longitudinal
Alcohol Epidemiologic Survey. Journal of Substance Abuse, 9, 103–110.

Gunn, R., Montes, J., Toomey, K., Rolfs, R., Greenspan, J., Spitters, C., and Waterman,
S.H. (1995). Syphilis in San Diego County 1983–1992: Crack cocaine, prostitution,
and the limitations of partner notification. Sexually Transmitted Diseases, 22, 60–66.

Hagberg, J., Montain, S., Martin, W.I., and Ehsani, A. (1989). Effect of exercise training
in 60–69-year-old persons with essential hypertension. American Journal of Cardiology,
64, 348–353.

Hahn, R., Teutsch, S., Rothenberg, R., and Marks, J. (1990). Excess deaths from nine
chronic diseases in the United States, 1986. Journal of the American Medical
Association, 264, 2654–2659.

Handsfield, H., Jasman, L., Roberts, P., Hanson, V.W., Kothenbeutel, R.L., and Stamm,
W.E. (1986). Criteria for selective screening for Chlamydia trachomatis infection in
women attending family planning clinics. Journal of the American Medical Association,
255, 1730–1734.

Hansson, L. (1988). Current and future strategies in the treatment of hypertension.
American Journal of Cardiology, 61, 2C–7C.

Harwood, H., Fountain, D., and Livermore, G. (1998). The economic costs of alcohol and
drug abuse in the United States 1992 (NIH publication number 98-4327). Washington,
DC: U.S. Department of Health and Human Services.

Hasin, D., Grant, B., and Harford, T. (1990). Male and female differences in liver cirrhosis
mortality in the United States, 1961–1985. Journal of Studies on Alcohol, 51, 123–129.

Hebel, J.R., Fox, N.L., and Sexton, M. (1988). Dose-response of birth weight to various
measures of maternal smoking during pregnancy. Journal of Clinical Epidemiology, 41,
483-489.

Hendriks, H.F., Veenstra, J., Velthuis-te Wierik, E.J., Schaafsma, G. and  Kluft, C. (1994).
Effect of moderate dose of alcohol with evening meal on fibrinolytic factors. British
Medical Journal, 308, 1003-1006.

Hennekens, C.H., Buring, J.E., Manson, J.E., Stampfer, M., Rosner, B., Cook, N.R.,
Belanger, C., LaMotte, F., Gaziano, J.M., Ridker, P.M., Willett, W., and Peto, R.
(1996). Lack of effect of long-term supplementation with beta carotene on the
incidence of malignant neoplasms and cardiovascular disease. New England Journal of
Medicine, 334, 1145–1149.

Hill, J.O. and Peters, J.C. (1998). Environmental contributions to the obesity epidemic
Science, 280, 1371–1374.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 127

Hillier, S., Nugent, R., Eschenbach, D., Krohn, M., Gibbs, R., Martin, D., Cotch, M.F.,
Edelman, R., Pastorek, J.G. 2nd, Rao, A.V., et al. (1995). Association between
bacterial vaginosis and preterm delivery of a low birth weight infant. New England
Journal of Medicine, 333, 1737–1742.

Hillis, S., Nakashima, A., Amsterdam, L., Pfister, J., Vaughn, M., Addiss, D., Marchbanks,
P.A., Owens, L.M.,  and Davis, J.P. (1995). The impact of a comprehensive chlamydia
prevention program in Wisconsin. Family Planning Perspectives, 27, 108–111.

Ho, T.F., Chay, S.O., Yip, W. C., Tay, J.S., and Wong, H.B. (1983) The prevalence of
obesity in Singapore primary school children. Australian Paediatric Journal, 19, 248–
250.

Holman, C. and English, D. (1996). Ought low alcohol intake to be promoted for health
reasons? Journal of the Royal Society of Medicine, 89, 123–129.

Howard, G., Wagenknech, L.E., Burke, G.E., Diez-Roux, A., Evans, G.W., McGovern, P.,
Nieto, F.J., and Tell, G.S. (1998). Cigarette smoking and progression of
atherosclerosis: The Atherosclerosis Risk in Communities (ARIC) Study. Journal of
the American Medical Association, 279, 119–124.

Hu, F.B., Stampfer, M.J., Manson, J.E., Rimm, E., Colditz, G.A., Rosner, B.A., Hennekens,
C.H. and Willett, W.C. (1997). Dietary fat intake and the risk of coronary heart
disease in women. New England Journal of Medicine, 337, 1491–1499.

Huang, Z., Hankinson, S.E., Colditz, G.A., Stampfer, M.J., Hunter, D.J., Manson, J.E.,
Hennekens, C.H., Rosner, B., Speizer, F.E., and Willett, W.C. (1997). Dual effects of
weight and weight gain on breast cancer risk. Journal of the American Medical
Association, 278, 1407–1411.

Huang, Z., Willett, W.C., Manson, J.E., Rosner, B., Stampfer, M.J., Speizer, F.E., and
Colditz, G.A. (1998). Body weight, weight change, and risk for hypertension in
women. Annals of Internal Medicine, 128, 81–88.

Hubert, H.B., Feinleib, M., McNamara, P.M., and Castelli, W.P. (1983). Obesity as an
independent risk factor for cardiovascular disease: A 26-year follow-up of participants
in the Framingham Heart Study. Circulation, 67, 968–977.

IOM (Institute of Medicine) (1994). Growing Up Tobacco Free: Preventing Nicotine
Addiction in Children and Youths. B.S. Lynch and R.J. Bonnie (Eds.) Washington, DC:
National Academy Press.

IOM (Institute of Medicine) (1996). Fetal Alcohol Syndrome: Diagnosis, epidemiology,
prevention, and treatment. K. Stratton, C. Howe, and F. Battaglia (Eds.). Washington,
DC: National Academy Press.

IOM (Institute of Medicine) (1997). The Hidden Epidemic: Confronting Sexually Transmitted
Diseases. T.R. Eng and W.T. Butler (Eds.). Washington, DC: National Academy Press.

IOM (Institute of Medicine) (2001a). Clearing the Smoke, Assessing the Science Base for
Tobacco Harm Reduction.K. Stratton, P. Shetty, R. Wallace, and  S. Bondurant (Eds.).
Washington, DC: National Academy Press.

IOM (Institute of Medicine) (2001b). Speaking of Health: Assessing Health Communication.
Strategies for Diverse Populations. C. Chrvala and S. Scrimshaw (Eds.). Washington,
DC: National Academy Press.

Ip, C. and Carroll, K. (Eds.) (1997). Individual fatty acids and cancer. American Journal of
Clinical Nutrition, 65, 1505S–1586S.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


128 HEALTH AND BEHAVIOR

Jackson, R., Scragg, R., and Beaglehole, R . (1992). Does recent alcohol consumption
reduce the risk of acute myocardial infarction and coronary death in regular drinkers?
American Journal of Epidemiology, 136, 819–824.

Joint National Committee on Detection and Treatment of High Blood Pressure. (1993).
The Fifth Report of the Joint National Committee on Detection, Evaluation, and Treatment
of High Blood Pressure. Bethesda, MD: National Institutes of Health.

Kaplan, G., Seeman, T., Cohen, R., Knudsen, L., and Guralnik, J. (1987). Mortality among
the elderly in the Alameda County Study: Behavioral and demographic risk factors.
American Journal of Public Health, 77, 307–312.

Kaplan, G.A., Strawbridge, W.J., Cohen, R.D., and Hungerford, L.R. (1996). Natural
history of leisure-time physical activity and its correlates: Associations with mortality
from all causes and cardiovascular disease over 28 years. American Journal of
Epidemiology, 144, 793–797.

Kawachi, I., Troisi, R., Rotnitzky, A., Coakley, E., and Colditz, G. (1996). Can physical
activity minimize weight gain in women after smoking cessation? American Journal of
Public Health, 86, 999–1004.

Kelder, S.H., Perry, C.L., Klepp, K.I., and Lytle, L.L. (1994). Longitudinal tracking of
adolescent smoking, physical activity, and food choice behaviors. American Journal of
Public Health, 84, 1121–1126.

Kohl, H.I., Powell, K., Gordon, N., Blair, S., and Paffenbarger, R.J. (1992). Physical
activity, physical fitness, and sudden cardiac death. Epidemiologic Reviews, 14, 37–58.

Kopelman, P.G. (2000). Obesity as a medical problem. Nature, 404, 635–643.
Kramer, M.M. and Wells, C.L. (1996). Does physical activity reduce risk of estrogen-

dependent cancer in women? Medicine and Science in Sports and Exercise, 28, 322–334
Kromeyer-Hauschild, K., Zellner, K., Jaeger, U., and Hoyer, H. (1999). Prevalence of

overweight and obesity among school children in Jena (Germany). International
Journal of Obesity and Related Metabolic Disorders, 23, 1143–1150.

Kujala, U.M., Kaprio, J., Sarna, S., and Koskenvuo, M. (1998). Relationship of leisure-
time physical activity and mortality: The Finnish twin cohort. Journal of the American
Medical Association, 279, 440–444.

Kushi, L., Fee, R., Folsom, A., Mink, P., Anderson, K., and Sellers, T. (1997). Physical
activity and mortality in postmenopausal women. Journal of the American Medical
Association, 277, 1287–1292.

LaCroix, A.Z., Guralnik, J.M., Berkman, L.F., Wallace, R.B., and Satterfield, S. (1993).
Maintaining mobility in late life. II. Smoking, alcohol consumption, physical activity,
and body mass index. American Journal of Epidemiology, 137, 858–869.

Lane, N. (1995). Exercise: a cause of osteoarthritis. Journal of Rheumatology, 22, 3–6.
Lanyon, L. (1987). Functional strain in bone tissue as an objective and controlling stimulus

for adaptive bone remodelling. Journal of Biomechanics, 20, 1083–1093.
Lanyon, L. (1993). Osteocytes, strain detection, bone modeling and remodeling. Calcified

Tissue International, 53, S102–S107.
Laumann, E. (1994). The Social Organization of Sexuality. Chicago: University of Chicago

Press.
Le Marchand, L., Wilkens, L.R., and Mi, M.-P. (1991). Early-age body size, adult weight

gain and endometrial cancer risk. International Journal of Cancer, 48, 807–811.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 129

LeClere, F.B. and Wilson, J.B. (1997). Smoking behavior of recent mothers, 18–44 years of
age, before and after pregnancy: United States, 1990. Journal of the American Academy
of  Nurse Practitioners, 9, 323–326.

Lee, I.-M and Paffenbarger, R.S. (1992). Change in body weight and longevity. The Journal
of the American Medical Association, 268, 2045–2049.

Lee, I.-M, Paffenbarger, R.S., Jr., and Hsieh, C.C. (1991). Physical activity and risk of
developing colorectal cancer among college alumni. Journal of the National Cancer
Institute, 83, 1324–1329.

Lee, I.-M. (1994). Physical activity, fitness, and cancer. In C. Bouchard, R. Shephard, and
T. Stephens (Eds.) Physical Activity, Fitness, and Health: International Proceedings and
Consensus Statement (pp. 814–831). Champaign, IL: Human Kinetics.

Leon, A., Connett, J., Jacobs, D., and Rauramaa, R. (1987). Leisure-time physical activity
levels and risk of coronary heart disease and death: The Multiple Risk Factor
Intervention Trial. Journal of the Amercian Medical Association, 258, 2388–2395.

Leong, K.S. and Wilding, J.P. (1999). Obesity and diabetes. Baillieres Best Practices Reseach
Clinical Endocrinology Metabolism, 13, 221–237.

Li, C.Q., Windsor, R.A., Perkins, L., Goldenberg, R.L., and Lowe, J.B. (1993). The impact
on infant birth weight and gestational age of cotinine-validated smoking reduction
during pregnancy. Journal of the American Medical Association, 269, 1519–1524.

Lin, B.H. and Frazao, E. (1997). Nutritional quality of foods at and away from home. Food
Review, 20, 33–40.

Lindsted, K., Tonstad, S., and Kuzma, J. (1991). Self-report of physical activity and patterns
of mortality in Seventh-Day Adventist men. Journal of  Clinical Epidemiology, 44,
355–364.

Lissner, L., Johansson, S.E. Qvist, J., Rossner, S., and Wolk, A. (2000). Social mapping of
the obesity epidemic in Sweden. International Journal of Obesity and Related Metabolic
Disorders, 24, 801-805.

Lytle, L. and Achterberg, C. (1995). Changing the diet of America’s children: What works
and why? Journal of Nutrition Education, 27, 250–260.

Manson, J.E., Hu, F.B., Rich-Edwards, J.W., Colditz, G.A., Stampfer, M.J., Willett, W.C.,
Speizer, F.E., and Hennekens, C.H. (1999). A prospective study of walking compared
with vigorous exercise in the prevention of coronary heart disease in women. The
New England Journal of Medicine, 341, 650–658.

Marceau, M., Kouame, N., Lacourciere, Y.,  and Cleroux, J. (1993). Effects of different
training intensities on 24 hour blood pressure in hypertensive subjects. Circulation,
88, 2803–2811.

Martinez, M.E., Giovannucci, E., Spiegelman, D., Hunter, D.J., Willett, W.C., Colditz,
G.A. (1997). Leisure-time physical activity, body size, and colon cancer in women.
Nurses’ Health Study Research Group. Journal of the National Cancer Institute, 89,
948–955.

Marx, R., Aral, S., Rolfs, R., Sterk, C., and Kahn, J. (1991). Crack, sex, and STDs. Sexually
Transmitted Diseases,18, 92–101.

Mason, J.B. and Levesque, T. (1996). Folate: effects on carcinogenesis and the potential
for cancer chemoprevention. Oncology, 10, 1727–1736; 1742–1743.

Matsusaki, M., Ikeda, M., Tashiro, E., Koga, M., Miura, S., and Ideishi, M. (1992).
Influence of workload on the antihypertensive effect of exercise. Clinical and
Experimental Pharmacology and Physiology, 19, 471–479.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


130 HEALTH AND BEHAVIOR

McCrory, M.A., Fuss, P.J., Hays, N.P., Vinken, A.G., Greenberg, A.S. and Roberts, S.B.
(1999) Overeating in America: Association between restaurant food consumption
and body fatness in healthy adult men and women ages 19 to 80. Obesity Research, 7,
564–571.

McCrory, M.A., Fuss, P.J., Saltzman, E., Roberts, S.B. (2000). Dietary determinants of
energy intake and weight regulation in healthy adults. Journal of  Nutrition, 130 (2S
Suppl), 276S–279S.

McGinnis, J.M. and Foege, W.H. (1993). Actual causes of death in the United States.
Journal of the American Medical Association, 270, 2207–2212.

McTiernan, A., Stanford, J.L., Weiss, N.S., Daling, J.R., and Voigt, L.F. (1996). Occurrence
of breast cancer in relation to recreational exercise in women age 50–64 years.
Epidemiology, 7, 598–604.

Meade, T.W., Imeson, J., and Stirling, Y. (1987). Effects of changes in smoking and other
characteristics on clotting factors and the risk of ischaemic heart disease. Lancet, 2
(8566), 986–988.

Meis, P.J., Goldenberg, R.L., Mercer, G., Moawad, A., Das, A., McNellis, D., Johnson, F.,
Iams, J.D., Thom, E., and Andrews, W.W. (1995). The preterm prediction study:
Significance of vaginal infections. American Journal of Obstetrics and Gynecology, 173,
1231–1235.

Mertens, I.L. and Van Gaal, L.F. (2000). Overweight, obesity, and blood pressure: The
effects of modest weight reduction. Obesity Research, 8, 270–278.

Miller, B., Monson, B., and Norton, M. (1995). The effects of forced sexual intercourse on
white female adolescents. Child Abuse and Neglect, 19, 1289–1301.

Minor, M. (1991). Physical activity and management of arthritis. Annals of Behavioral
Medicine, 13, 117–124.

Mittendorf, R., Longnecker, M.P., Newcomb, P.A., Dietz, A.T., Greenberg, E.R., Bogdan,
G.F., Clapp, R.W., and Willett, W.C. (1995). Strenuous physical activity in young
adulthood and risk of breast cancer (United States). Cancer Causes and Control, 6,
347–353.

Mokdad, A., Serdula M.K., Dietz, W.H., Bowman, B.A., Marks, J.S., and Koplan J.P.
(1999). The spread of the obesity epidemic in the United States, 1991–1998. Journal
of the American Medical Association, 282, 1519–1522.

Mokdad, A., Serdula, M.K., Dietz, W.H., Bowman, B.A., Marks, J.S., and Koplan, J.P.
(2000). The continuing epidemic of obesity in the United States. Journal of the
American Medical Association, 284, 1650–1651.

Morrison, C., Schwingl, P., and Cates, W.J. (1997). Sexual behavior and cancer prevention.
Cancer Causes and Control, 8, S21–S25.

Murphy, G.P., Mettlin, C., Menck, H., Winchester, D.P., and Davidson, A.M. (1994).
National patterns of prostate cancer treatment by radical prostatectomy: Results of a
survey by the American College of Surgeons Commission on Cancer. Journal of
Urology, 152, 1817–1819.

Murray, C. and Lopez, A. (1996). The global burden of disease. Geneva: World Health
Organization.

Must, A., Spandano, J., Coakley, E.H., Field, A.E., Colditz, G., and Dietz, W.H. (1999)
The disease burden associated with overweight and obesity. Journal of the American
Medical Association, 282, 1523–1529.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 131

National Cancer Institute. (1986). Cancer Control Objectives for the Nation: 1985–2000.
National Cancer Institute Monographs 2. Bethesda, MD: U.S. Department of Health
and Human Services.

National Heart Lung Blood Institute Obesity Task Force (1998) Clinical guidelines on the
identification, evaluation, and treatment of overweight and obesity in adults—the
evidence report. Obesity Research, 6 (suppl. 2), 51S–209S.

National Research Council (NRC). (1989). Diet and Health: Implications for Reducing
Chronic Disease Risk. Washington, DC: National Academy Press.

National Task Force on the Prevention and Treatment of Obesity (2000). Overweight,
obesity, and health risk. Archives of Internal Medicine, 160, 898–904.

NCHS (National Center for Health Statistics) (1998a). Health, United States, 1998: With
Socioeconomic Status and Health Chartbook. Hyattsville, MD: U.S. Dept. of Health
and Human Services.

NCHS (National Center for Health Statistics) (1998b). SEER Cancer Statistics Review,
1973–1995. Bethesda, MD: National Cancer Institute.

Nelson, M.E., Fiatarone, M.A., Morganti, C.M., Trice, I., Greenberg, R.A., and Evans,
W.J. (1994). Effects of high-intensity strength training on multiple risk factors for
osteoporotic fractures. Journal of the American Medical Association, 272, 1909–1914.

NIAAA (National Institute on Alcohol Abuse and Alcoholism) (1993). Alcohol and
cancer, (Alcohol Alert no. 21-1993). Bethesda, MD: U.S. Department of Health and
Human Services.

NIH (National Institutes of Health) (1993). Methods for voluntary weight loss and
control. Annals of Internal Medicine, 119, 764–770.

NIH (National Institutes of Health) (1994). Optimal Calcium Intake. NIH Consensus
Statement, 12, 1–31.

NIH (National Institutes of Health) (1997a). Management of Hepatitis C. NIH Consensus
Statement, 15, 1–41.

NIH (National Institutes of Health) (1997b). Breast Cancer Screening for Women Ages
40–49. NIH Consensus Statement, 15, 1–35.

O’Malley, P.M., Johnston, L.D., and Bachman, J.F. (1998). Alcohol use among adolescents.
Alcohol Health and Research World, 22, 85–93.

Omenn, G.S., Goodman, G.E., Thornquist, M.D., Balmes, J., Cullen, M.R., Glass, A.,
Keogh, J.P., Meyskens, F.L., Jr., Valanis, B., Williams, J.H., Jr., Barnhart, S., Cherniack,
M.G., Brodkin, C.A., and Hammar, S. (1996) Risk factors for lung cancer and for
intervention effects in CARET, the Beta-Carotene and Retinol Efficacy Trial. Journal
of the National Cancer Institute, 88, 1550–1559.

Oster, G., Thompson, D., Edelsberg, J., Bird, A.P., and Colditz, G.A. (1999). Lifetime
health and economic benefits of weight loss among obese persons. American Journal of
Public Health, 89, 1536–1542.

Owusu, W., Willett, W.C., Ascherio, A., Spiegelman, D., Rimm, E.B., Feskanich, D., and
Colditz, G. (1998). Body anthropometry and the risk of hip and wrist fractures in
men: results from a prospective study. Obesity Research, 6, 12–19.

Owusu, W., Willett, W.C., Feskanich, D., Ascherio, A., Spiegelman, D., and Colditz, G.A.
(1997). Calcium intake and the incidence of forearm and hip fractures among men.
Journal of Nutrition, 127, 1782–1787.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


132 HEALTH AND BEHAVIOR

Paffenbarger, R., Jr., Hyde, R., Wing, A., Lee, I.-M, Jung, D., and Kampert J. (1993). The
association of changes in physical activity level and other lifestyle characteristics
with mortality among men. New England Journal of Medicine, 328, 538–545.

Panush, R.S. and Lane, N.E. (1994). Exercise and the musculoskeletal system. Baillieres
Clinical Rheumatology, 8, 79–102.

Pate, R.R., Long, B.J., and Heath, G. (1994). Descriptive epidemiology of physical activity
in adolescents. Pediatric Exercise Science, 6, 434–447.

Pearl, R. (1926). Alcohol and Longevity. New York: Alfred A. Knopf.
Pirkle, J.L., Flegal, K.M., Bernert, J.T., Brody, D.J., Etzel, R.A., and Maurer, K.R. (1996).

Exposure of the US population to environmental tobacco smoke: The Third National
Health and Nutrition Examination Survey, 1988 to 1991. Journal of the American
Medical Association, 275, 1233–1240.

Pi-Sunyer, F.X. (1993). Medical hazards of obesity. Annals of Internal Medicine, 119, 655–
660.

Popham, R., Schmidt, W., and Israelstam, S. (1984). Heavy alcohol consumption and
physical health problems: A review of epidemiologic evidence. In R.G. Smart, H.D.
Cappell, F.B. Glaser, and Y. Israel (Eds.) Recent Advances in Alcohol and Drug Problems,
No. 8, 149–182. New York: Plenum Press.

Potter, J. (1997). Hazards and benefits of alcohol. New England Journal of Medicine, 337,
1763–1764.

Ravussin, E., Lillioja, S., Knowler, W.C., Christin, L., Freymond, D., Abbott, W.G., Boyce,
V., Howard, B.V., and Bogardus, C. (1988). Reduced rate of energy expenditure as a
risk factor for body-weight gain. New England Journal of Medicine, 318, 467–472.

Reichman, M.E. (1994). Alcohol and breast cancer. Alcohol Health and Research World, 18,
182–184.

Renaud, S., Beswick, A., Fehily, A., Sharp, P., and Elwood, P. (1992). Alcohol and platelet
aggregation: the Caerphilly prospective heart disease study. American Journal of
Clinical Nutrition, 55, 1012–1017.

Ries, L.A.G., Miller, B.A., and Hankey, B.F (Eds.) (1996). SEER Cancer Statistics Review,
1973–1993. National Cancer Institute, (NIH Pub. No. 94-2789).

Rimm, E.B., Stampfer, M.J., Ascherio, A., Giovannucci, E., Colditz, G.A., and Willett,
W.C. (1993). Vitamin E consumption and the risk of coronary heart disease in men.
New England Journal of Medicine, 328, 1450–1456.

Rimm, E.B., Stampfer, M.J., Giovannucci, E., Ascherio, A., Spiegelman, D., Colditz, G.A.,
and Willett, W.C. (1995). Body size and fat distribution as predictors of coronary
heart disease among middle-aged and older US men. American Journal of Epidemiology,
141, 1117–1127.

Rimm, E.B., Ascherio, A., Giovannucci, E., Spiegelman, D., Stampfer, M.J., and Willett,
W.C. (1996). Vegetable, fruit, and cereal fiber intake and risk of coronary heart disease
among men. Journal of the American Medical Association, 275, 447–451

Rimm, E., Williams, P., Fosher, K., Criqui, M., and Stampfer, M. (1999). A biological basis
for moderate alcohol consumption and lower coronary heart disease risk: A meta-
analysis of effects on lipids and hemostatic factors. British Medical Journal, 319, 1523–
1528.

Rissanen, A.M., Heliovaara, M., Knekt, P., Reunanen, A., and Aromaa, A. (1991).
Determinants of weight gain and overweight in adult Finns. European Journal of
Clinical Nutrition, 45, 419–430.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 133

Rockhill, B., Willett, W.C., Hunter, D.J., Manson, J.E., Hankinson, S.E., Spiegelman, D.,
Colditz, G.A. (1998). Physical activity and breast cancer risk in a cohort of young
women. Journal of the National Cancer Institute, 90, 1155–1160.

Roizen, J. (1993). Issues in the epidemiology of alcohol and violence. In S. Martin (Ed.)
Alcohol and Interpersonal Violence: Fostering Multi-Disciplinary Perspectives, (NIH
publication no. 93-3496). U.S. Department of Health and Human Services, Public
Health Service, National Institutes of Health, National Institute on Alcohol Abuse
and Alcoholism.

Rose, G. (1992). The Strategy of Preventive Medicine. New York: Oxford University Press.
Saadatamand, F., Stinson, F.S., Grant, B.F., and Dufour, M.C. (1997). Surveillance Report

#45: Liver Cirrhosis Mortality in the United States: 1970–1994. Rockville, MD: NIAAA
Division of Biometry and Epidemiology, Alcohol Epidemiological Data System.

Schatzkin, A., Lanze, E., Freedman, L.S., Tangrea, J., Cooper, M.R., Marshall, J.R., Murphy,
P.A., Selby, J.V., Shike, M., Schade, R.R., Burt, R.W., Kikendall, J.W., and Cahill, J.
(1996). The polyp prevention trial. I Rationale, design, recruitment, and baseline
participant characteristics. Cancer Epidemiology Biomarkers Prevention, 5, 375–383.

Scheen, A.J. (2000). From obesity to diabetes: Why, when and who? Acta Clinica Belgica,
55, 9–15.

Schmidt, W. (1980). Effects of alcohol consumption on health. Journal of Public Health
Policy, 1, 25–40.

Schoenborn, C. and Marano, M.. (1988). Current estimates from the National Health
Interview Survey: United States, 1987. Washington, DC: Government Printing Office.

Scholes, D., Stergachis, A., Heidrich, F., Andrilla, H., Holmes, K., and Stamm, W. (1996).
Prevention of pelvic inflammatory disease by screening for cervical chlamydia
infection. New England Journal of Medicine, 334, 1362–1366.

Seidell, J.C. (1995). Obesity in Europe: Scaling an epidemic. International Journal of Obesity
and Related Metabolic Disorders, 19 (Suppl. 3), S1–S4.

Selhub, J., Jacques, P.F., Bostom, A.G., D’Agostino, R.B., Wilson, P.W., Belanger, A.J.,
O’Leary, D.H., Wolf, P.A., Schaefer, E.J., and Rosenberg, I.H. (1995). Association
between plasma homocysteine concentrations and extracranial carotid-artery stenosis.
New England Journal of Medicine, 332, 286–291.

Severson, R.K., Nomura, A.M.Y., Grove, J.S., and Stemmermann, G.N. (1989). A
prospective analysis of physical activity and cancer. American Journal of Epidemiology,
130, 522–529.

Shephard, R. (1993). Exercise in the prevention and treatment of cancer: an update. Sports
Medicine, 15, 258–280.

Shephard, R., Verde, T., Thomas, S., and Shek, P. (1991). Physical activity and the immune
system. Canadian Journal of Sport Science, 16, 163–185.

Sherman, S.E., D’Agostino, R.B., Cobb, J.L., and Kannel, W.B. (1994). Physical activity
and mortality in women in the Framingham Heart Study. American Heart Journal,
128, 879–884.

Shetty, P.S. (1997) Obesity and physical activity. Accessed on line February 23, 2001.
http://www.nutritionfoundationin.org/ARCHIVES/APR97A.HTM

Shu, X.O., Hatch, M.C., Mills, J., Clemens, J., and Susser, M. (1995). Maternal smoking,
alcohol drinking, caffeine consumption, and fetal growth: results from a prospective
study. Epidemiology, 6, 115–120.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


134 HEALTH AND BEHAVIOR

Simmons, G., Jackson, R., Swinburn, B., and Yee, R.L. (1996). The increasing prevalence
of obesity in New Zealand: Is it related to recent trends in smoking and physical
activity? New Zealand Medical Journal, 109, 90–92.

Slattery, M., Jacobs, D., and Nichaman, M. (1989). Leisure time physical activity and
coronary heart disease death: the US Railroad Study. Circulation, 79, 304–311.

Slattery, M.L., Schumacher, M.C., Smith, K.R., West, D.W., and Abd-Elghany, N. (1988).
Physical activity, diet, and risk of colon cancer in Utah. American Journal of
Epidemiology, 128, 989–999.

Smith-Warner, S.A., Spiegelman, D., Yaun, S.S., van den Brandt, P.A., Folsom, A.R.,
Goldbohm, R.A., Graham, S., Holmberg, L., Howe, G.R., Marshall, J.R., Miller, A.B.,
Potter, J.D., Speizer, F.E., Willett, W.C., Wolk, A., and Hunter, D.J. (1998). Alcohol
and breast cancer in women: A pooled analysis of cohort studies. Journal of the
American Medical Association, 279, 535–540.

Snow-Harter, C., Shaw, J.M., and Matkin, C.C. (1996). Physical activity and risk of
osteoporosis. In R. Marcus, D. Feldman, and J. Kelsey (Eds.) Osteoporosis (pp. 511–
528). San Diego, CA: Academic Press.

Sonnenschein, E., Toniolo, P., Terry, M.B., Bruning, P.F., Kato, I., Koenig, K.L., and Shore,
R.E. (1999). Body fat distribution and obesity in pre- and postmenopausal breast
cancer. International Journal of Epidemiology 28, 1026-1031.

St. Louis, M.E., Wasserheit, J.N., and Gayle, H.D. (1997). Editorial: Janus considers the
HIV pandemic—harnessing recent advances to enhance AIDS prevention. American
Journal of Public Health, 87, 10–12.

Stamm, W. and Holmes, K. (1990). Chlamydia trachomatis infections in the adult. In K.
Holmes, P.A. Mardh, P. Sparling, P. Weisner, W. Cates, S. Lemon et al. (Eds.) Sexually
Transmitted Diseases, 2nd edition (pp. 181–193). New York: McGraw-Hill, Inc.

Stampfer, M.J., Hennekens, C.H., Manson, J.E., Colditz, G.A., Rosner, B., and Willett,
W.C. (1993). Vitamin E consumption and the risk of coronary disease in women.
New England Journal of Medicine, 328, 1444–1449.

Steinmetz, K.A. and Potter, J.D. (1991). Vegetables, fruit, and cancer. II. Mechanisms.
Cancer Causes and Control, 2, 427–442.

Stock, J.L., Bell, M.A., Boyer, D.K., and Connell, F.A. (1997) Adolescent pregnancy and
sexual risk-taking among sexually abused girls. Family Planning Perspective, 29, 200-
203, 227.

Strunin, L. and Hingson, R. (1992). Alcohol, drugs, and adolescent sexual behavior.
International Journal of the Addictions, 27, 129–146.

Strunin, L. and Hingson, R. (1993). Alcohol use and risk for HIV infection. Alcohol Health
and Research World, 17, 35–38.

Substance Abuse and Mental Health Services Administration (1993). Race/ethnicity,
socioeconomic status, and drug abuse (No. (SMA) 93-2062). Washington, DC: U.S.
Department of Health and Human Services.

Tabar, L., Faberberg, G., Day, N., and Holmberg, L. (1987). What is the optimum interval
between mammographic screening examinations? An analysis based on the latest
results of the Swedish two-county breast cancer screening trial. International Journal of
Cancer, 55, 547–551.

Tanne, J. (1998). US has epidemic of sexually transmitted disease. British Medical Journal,
317, 1616.

Taubes, G. (1997). The breast-screening brawl. Science, 275, 1056–1059.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 135

Taubes, G. (1998). As obesity rates rise, experts struggle to explain why. Science, 280,
1367–1368.

Thor, P., Konturek, J., Konturek, S., and Anderson, J. (1985). Role of prostaglandins in
control of intestinal motility. American Journal of Physiology, 248, G353–G359.

Thun, M., Peto, R., Lopez, A., Monaco, J.H., Henley, S.J., Heath, C.W., Jr., and Doll, R.
(1997). Alcohol consumption and mortality among middle-aged and elderly US
adults. New England Journal of Medicine, 337, 1705–1714.

Thune, I., Brenn, T., Lund, E., and Gaard, M. (1997). Physical activity and the risk of
breast cancer. New England Journal of Medicine, 336, 1269–1275.

Towler, B., Irwig, L., Glasziou, P., Kewenter, J., Weller, D., and Silagy, C. (1998). A
systematic review of the effects of screening for colorectal cancer using the faecal
occult blood test, hemoccult. British Medical Journal, 317, 559–565.

Troiano, R.P. and Flegal, K.M. (1998). Overweight children and adolescents: Description,
epidemiology, and demographics. Pediatrics, 101, 497–504.

Tseng, B.S., Marsh, D.R., Hamilton, M.T., and Booth, F.W. (1995). Strength and aerobic
training attenuate muscle wasting and improve resistance to the development of
disability with aging. Journal of Gerontology, 50A, 113–119.

U.S. Preventive Services Task Force (1989). Guide to Clinical Preventive Services.
Philadelphia: Williams and Wilkins.

U.S. Preventive Services Task Force (1996). Guide to Clinical Preventive Services, 2nd
edition. Washington, DC: U.S. Department of Health and Human Services.

USDA (U.S. Department of Agriculture), USDHHS (U. S. Department of Health and
Human Services) (1995a). Report of the Dietary Guidelines Advisory Committee on the
Dietary Guidelines for Americans. Beltsville, MD: U.S. Department of Agriculture,
Agricultural Research Service.

USDA (U.S. Department of Agriculture), USDHHS (U. S. Department of Health and
Human Services) (1995b). Nutrition and Your Health: Dietary Guidelines for Americans.
Washington, DC: U.S. Government Printing Office.

USDA (U.S. Department of Agriculture) (1995a). Dietary Guidelines for Americans. 4th
edition. (USDA Home and Garden Bulletin No. 232). Washington, DC: U.S.
Department of Agriculture, Agricultural Research Service.

USDA (U.S. Department of Agriculture) (1995b). The Healthy Eating Index (USDA
Publication CNPP-1). Washington, DC: U.S. Department of Agriculture, Center for
Nutrition Policy and Promotion.

USDA (U.S. Department of Agriculture) (1996). USDA finds more and more Americans
eat out, offers tips for making healthier food choices. (Press release). Available: http://
www.ars.usda.gov/is/pr/eatout1196.htm [1999, November 11].

USDA (U.S. Department of Agriculture) (1997). What we eat in America: Results from the
1994–96 Continuing Survey of Food Intakes by Individuals. (Fact Sheet). Beltsville,
MD: Agricultural Research Service, Human Nutrition Research Center, Food Surveys
Research Group.

USDHHS (U.S. Department of Health and Human Services) (1980) Behavioral and
Psychosocial Issues in Diabetes: Proceedings of the National Conference. B.A. Hamburg,
L.F. Lipsett, G. E. Inoff, and A.L. Drash(Eds.). NIH publication no. 80-1993

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


136 HEALTH AND BEHAVIOR

USDHHS (U.S. Department of Health and Human Services) (1983). The Health
Consequences of Smoking: Cardiovascular Disease. A Report of the Surgeon General.
Rockville, MD: Centers for Disease Control, Center for Health Promotion and
Education, Office on Smoking and Health.

USDHHS (U.S. Department of Health and Human Services) (1986). The Health
Consequences of Involuntary Smoking. A Report of the Surgeon General. Rockville, MD:
Centers for Disease Control, Center for Health Promotion and Education, Office on
Smoking and Health.

USDHHS (U.S. Department of Health and Human Services) (1988a). The Health
Consequences of Smoking: Nicotine Addiction: A Report of the Surgeon General. (DHHS
publication no. (CDC) 88-8406). Rockville, MD: Centers for Disease Control, Center
for Health Promotion and Education, Office on Smoking and Health.

USDHHS (U.S. Department of Health and Human Services) (1988b). The Surgeon
General’s Report on Nutrition and Health. (DHHS publication no. (PHS) 88-050210).
Washington, DC: Public Health Service.

USDHHS (U.S. Department of Health and Human Services) (1989). Reducing the Health
Consequences of Smoking: 25 Years of Progress. A Report of the Surgeon General. (DHHS
publication no. (CDC) 89-8411). Atlanta, GA: Centers for Disease Control, National
Center for Chronic Disease Prevention and Health Promotion, Office of Smoking
and Health.

USDHHS (U.S. Department of Health and Human Services) (1990). The Health Benefits
of Smoking Cessation. A Report of the Surgeon General. (DHHS publication no. (CDC)
90-8416). Rockville, MD: Centers for Disease Control, National Center for Chronic
Disease Prevention and Health Promotion, Office on Smoking and Health.

USDHHS (U.S. Department of Health and Human Services) (1993). Eighth Special Report
to Congress on Alcohol And Health. Bethesda, MD: National Institutes of Health,
National Institute on Alcohol Abuse and Alcoholism.

USDHHS (U.S. Department of Health and Human Services) (1996). Physical Activity and
Health: A Report of the Surgeon General. Atlanta, GA: Centers for Disease Control
and Prevention, National Center for Chronic Disease Prevention and Health
Promotion.

USDHHS (U.S. Department of Health and Human Services) (1997a). Ninth Special Report
to the U.S. Congress on Alcohol and Health from the Secretary of Human Services (NIH
publication no. 97-4017). Bethesda, MD: National Institutes of Health, National
Institute on Alcohol Abuse and Alcoholism.

USDHHS (U.S. Department of Health and Human Services) (1997b). Sexually Transmitted
Disease Surveillance, 1996. Atlanta, GA: Centers for Disease Control and Prevention,
Division of STD Prevention.

USDHHS (U.S. Department of Health and Human Services) (2000). Healthy People 2010:
Understanding and improving health. Washington, DC: U.S. Department of Health and
Human Services.

USDHHS (U.S. Department of Health and Human Services). (1994). Preventing Tobacco
Use Among Young People. A Report of the Surgeon General. Atlanta, GA: Centers for
Disease Control, National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


BEHAVIORAL RISK FACTORS 137

USDHHS (U.S. Department of Health and Human Services). (1995). The Physicians’
Guide to Helping Patients with Alcohol Problems (NIH publication no. 95-3769).
Bethesda, MD: National Institutes of Health, National Institute on Alcohol Abuse
and Alcoholism.

USEPA (U.S. Environmental Protection Agency) (1992). Respiratory Health Effects of
Passive Smoking: Lung Cancer and Other Disorders. (EPA publication no. EPA/600/6-
90/006F). Washington, DC: U.S. Government Printing Office.

Ventura, S.J., Peters, K.D., Martin, J.A., and Maurer, J.D. (1997). Births and deaths: United
States, 1996. Monthly Vital Statistics Report, 46. Hyattsville, MD: National Center for
Health Statistics.

Walsh, R.A. (1994). Effects of maternal smoking on adverse pregnancy outcomes:
examination of the criteria of causation. Human Biology, 66, 1059–1092.

Wasson, J., Cushman, C., Bruskewitz, R., Littenberg, B., Mulley, A.G., Jr., and Wennberg,
J.E. (1993). A structured literature review of treatment for localized prostate cancer.
Archives of Family Medicine, 2, 487–493.

Whittemore, A.S., Wu-Williams, A.H., Lee, M., Zheng, S., Gallagher, R.P., Jiao, D.A.,
Zhou, L., Wang, X.H., Chen, K., Jung, D., Teh, C-Z., Chengde, L., Yao, X.J.,
Paffenbarger, R.S., Jr., and Henderson, B.E. (1990). Diet, physical activity and
colorectal cancer among Chinese in North America and China. Journal of the National
Cancer Institute, 82, 915–926.

Willett, W.C. (1998). Nutritional Epidemiology. In K.J. Rothman and S. Greenland (Eds.)
Modern Epidemiology (pp. 623–642). Philadelphia: Lippincott-Raven Publishers.

Willett, W.C. and Ascherio, A. (1994). Trans fatty acids: Are the effects only marginal?
American Journal of Public Health, 84, 722–724.

Willett, W.C., Manson, J.E., Stampfer, M.J., Colditz, G.A., Rosner, B., Speizer, F.E., and
Hennekens, C.H. (1995). Weight, weight change, and coronary heart disease in
women: Risk within the ‘normal’ weight range. The Journal of the American Medical
Association, 273, 461–465.

Willett, W.C., Stampfer, M.J., Manson, J.E., Colditz, G.A., Speizer, F.E., Rosner, B.A.,
Sampson, L.A., and Hennekens, C.H. (1993). Intake of trans fatty acids and risk of
coronary heart disease among women. Lancet, 341, 581–585.

Wu, A.H., Paganini-Hill, A., Ross, R.K., and Henderson, B.E. (1987). Alcohol, physical
activity and other risk factors for colorectal cancer: a prospective study. British Journal
of Cancer, 55, 687–694.

Zakhari, S. (1997). Alcohol and the cardiovascular system: Molecular mechanisms for
beneficial and harmful action. Alcohol Health and Research World, 21, 21–29.

Ziegler, R.G., Mayne, S.T., and Swanson, C.A. (1996). Nutrition and lung cancer. Cancer
Causes and Control, 7, 157–177.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


138

4

Social Risk Factors

Among the greatest advances in elucidating the determinants of
disease over the past two decades has been the identification of
social and psychological conditions that seem to influence mor-

bidity and mortality directly through physiological processes and indirectly
via behavioral pathways. This chapter examines a set of sociopsychological
factors for which substantial evidence exists for effects on health out-
comes: socioeconomic status; social support and networks; occupational
stress, unemployment, and retirement; social cohesion and social capital,
and religious belief. Although it was previously believed that some dis-
eases were caused by psychological states with little biological basis and
that others were purely “physical,” it is now understood that in almost all
cases that distinction is false. Most psychosomatic diseases involve vari-
ous genetic and environmental determinants, and all states of health and
disease are influenced to some extent by psychosocial conditions. Disor-
ders rarely have discrete causes.

This chapter reviews the evidence accumulated during the 1980s and
1990s, identifying strengths and weaknesses and identifying areas for fu-
ture investigations as they relate to social conditions that are risk related
or health promoting.
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SOCIOECONOMIC STATUS

A strong and consistent finding of epidemiologic research is that there
are health differences among socioeconomic groups. Lower mortality, mor-
bidity, and disability rates among socioeconomically advantaged people
have been observed for hundreds of years and have been replicated using
various indicators of socioeconomic status (SES) and multiple disease out-
comes (Kaplan and Keil, 1993; Syme and Berkman, 1976). Educational
differentials in mortality have increased over the past three decades in
this country (Feldman et al., 1989; Pappas et al., 1993; Tyroler et al.,
1993). Moreover, formal comparisons of the mortality differences associ-
ated with education show that relationships between educational attain-
ment and mortality are stronger in the United States than they are in
most European countries (Kunst and Mackenbach, 1994).

Results from the National Longitudinal Mortality Study (NLMS) are
representative of recent research that has documented the link between
SES and health. The NLMS is a large national database on the U.S.
noninstitutionalized population assembled from survey information col-
lected between 1978 and 1985; deaths were ascertained using the Na-
tional Death Index for 1979–1989 (Sorlie et al., 1995). Mortality was
strongly associated with education, income, and occupation (Rogot et al.,
1992; Sorlie et al., 1992, 1995). For example, among those aged 25–64,
white men and women with 0–4 total years of education had age-adjusted
death rates that were 66% and 44% higher, respectively, than those with 5
or more years of college. For African American men and women, the cor-
responding increases in mortality were 73% and 78%, respectively. Simi-
lar findings were observed when income was used as a proxy for SES. Age-
adjusted death rates among white men and women with annual family
incomes of less than $5,000 were 80% and 30% higher, respectively, than
were those among their counterparts in households with incomes of
$50,000 or more. As with education, even greater differentials were seen
among African Americans: men in African American households earning
less than $5,000 were twice as likely to die during follow-up than were
those in families earning $50,000 or more. Poor African American women
were 80% more likely to die than were wealthier women.

Socioeconomic differentials in mortality have been observed for many
causes of death. The Multiple Risk Factor Intervention Trial (MRFIT)
followed 320,909 white and African American men for 16 years (Davey
Smith et al., 1996a,b). Median family income in ZIP code of residence
was predictive of death from a variety of medical conditions in analyses
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adjusted for age, smoking status, blood pressure, serum cholesterol, previ-
ous myocardial infarction, and treatment for diabetes.

To assess the 11-year mortality risk associated with individual family
income, Anderson et al. (1997) linked NLMS data to census tract infor-
mation on income for 239,187 persons. Among persons aged 25-64, the
mortality rate ratios (that is, the ratio of mortality rate at the low income
to the mortality rate at high income) associated with individual family
income were 2.03 for white men, 2.10 for African American men, 1.61 for
white women, and 1.92 for African American women. The rate ratios
associated with median census tract income, adjusting for individual-level
income, were 1.26 for white men, 1.49 for African American men, 1.61
for white women, and 1.30 for African American women. Although fam-
ily income had a stronger association with mortality than did median cen-
sus tract income, the results indicate that community SES makes an inde-
pendent contribution to mortality.

With regard to specific disease outcomes, the relationship between
SES and cardiovascular disease has received the most attention. SES ap-
pears to be an important factor in the development and progression of
cardiovascular disease (Kaplan and Keil, 1993), the leading cause of death
in this country (National Center for Health Statistics, 1992). The British
Whitehall study of civil servants found that those in the lowest grades of
employment were at highest risk for heart disease (Marmot et al., 1991)
and that low levels of personal control in the work environment could
explain much of this association (Bosma et al., 1997; Marmot et al., 1997).

Perhaps the most striking finding that emerges from these analyses is
the graded and continuous nature of the association between income and
mortality, with differences persisting well into the middle-class range of
incomes. This phenomenon also has been observed in several European
investigations (Blane et al., 1997; Davey Smith et al., 1990; Macintyre,
1997; Macintyre et al., 1998). For example, in the Whitehall longitudinal
studies (Davey Smith et al., 1990; Marmot et al., 1991), each employ-
ment grade had worse health and higher mortality than did the grade
above it. Executive-grade civil servants (level 2) are not poor by any abso-
lute standard, but they had higher mortality than did administrators (level
1). The fact that socioeconomic differences in health are not confined to
segments of the population that are materially deprived in the conven-
tional sense argues against an interpretation of socioeconomic differences
simply as a function of absolute poverty. The pathways involved are likely
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to be complex; diverse explanations for the socioeconomic gradient in
health have been proposed and examined.

Material Conditions

SES is clearly associated with the material condition of a person’s life.
However, there are many examples of people who live in relative depriva-
tion who exhibit greater disease resistance and general health than would
be expected from their circumstances. Access to medical care and expo-
sure to specific environmental conditions must be considered.

Distribution of Medical Care

There is ample evidence that SES is strongly related to access to and
quality of preventive care, ambulatory care, and high-technology proce-
dures (Kaplan and Keil, 1993). It appears unlikely, however, that these
factors account for more than a small percentage of the variation. Because
causes of death that are purportedly “not amenable” to medical care show
socioeconomic gradients similar to those of potentially treatable causes
(Davey Smith et al., 1996a; Mackenbach et al., 1989), it has been argued
that differential access to healthcare programs and services is not entirely
responsible for socioeconomic differentials in health (Wilkinson, 1996).

Toxic Physical Environments

Despite enormous improvements in sanitary engineering, which have
contributed to the sharp increase in life expectancy observed among all
socioeconomic groups during the past century, the socioeconomic gradi-
ent in health status persists. It has been proposed that the SES gap is still
attributable to effects of crowded and unsanitary housing, air and water
pollution, inadequate food supply, poor working conditions, and other
such deficits that disproportionately affect those in the lower socioeco-
nomic strata. Studies that incorporate assessments of material deprivation
and the physical environment will be important to sort out the degree to
which this is an important pathway. However, inasmuch as the gradient in
morbidity and mortality persists even between middle-class and well-to-
do men and women and even in societies in which material conditions are
very good, it seems unlikely that gradients are solely the result of these
material circumstances.
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Psychosocial Risk Factors

Considerable evidence links low SES to adverse psychosocial condi-
tions. People who work in low-paid jobs are not only the most materially
disadvantaged, but they also have higher job and financial insecurity; ex-
perience more unemployment, work injury, lack of control, and other so-
cial and environmental stressors; report fewer social supports; and more
frequently have a cynically hostile or fatalistic outlook (Adler et al., 1994;
Berkman and Syme, 1979; Bosma et al., 1997; House et al., 1988; Karasek
and Theorell, 1990).

Psychosocial Context

The most successful interventions of the many clinical trials incorpo-
rated elements of social or organizational change to modify individual
behavioral risk factors, such as alcohol and tobacco consumption, diet,
and physical activity. Most behaviors are not randomly distributed in the
population, but rather are socially patterned and often cluster with one
another. Thus, many people who drink also smoke cigarettes, and those
who follow health-promoting dietary practices also tend to be physically
active. People who are poor, have low levels of education, or are socially
isolated are more likely to engage in a wide array of risk-related behaviors
and less likely to engage in health-promoting ones (Adler et al., 1994;
Matthews et al., 1989). This patterned behavioral response led Link and
Phelan (1995) to speak of situations that place individuals “at risk of risks.”

Understanding why “poor people behave poorly” (Lynch et al., 1997a)
requires recognition that specific behaviors once thought of as falling ex-
clusively within the realm of individual choice occur in a social context.
The social environment influences behavior by shaping norms; enforcing
patterns of social control (which can be health promoting or health dam-
aging); providing or not providing environmental opportunities to engage
in particular behaviors; and reducing or producing stress, for which engag-
ing in specific behaviors might be an effective short-term coping strategy
(Berkman and Kawachi, 2000). Environments, especially social contexts,
place constraints on individual choice. Incorporating the social context
into behavioral interventions led to a new array of clinical trials that take
advantage of communities, schools, and worksites to achieve behavioral
change (see Sorensen et al., 1998; Chapter 6, this volume).
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Relationship to Health-Related Behaviors and Biological Risk Factors

Given the fact that socioeconomic stressors are disproportionately
concentrated in lower socioeconomic groups (McLeod and Kessler, 1990),
it is not surprising that many investigations indicate an inverse relation-
ship between SES and adverse health behaviors (such as smoking, physi-
cal inactivity, less nutritious diets, and excessive alcohol consumption),
and between SES and biological risk factors (such as high blood pressure,
high serum cholesterol and fibrinogen, and obesity; Davey Smith et al.,
1996a,b; Kaplan and Keil, 1993; Lynch et al., 1997a; Marmot et al., 1991).
Statistical adjustment for such biological and behavioral risk factors gen-
erally leads to attenuation of excess mortality among lower groups. How-
ever, socioeconomic gradients still persist (Davey Smith et al., 1996a,b;
1990; Haan et al., 1987; Marmot et al., 1991). For example, in the MRFIT
study (Davey Smith et al., 1996a,b), stratification by smoking status re-
vealed similar gradients in income and coronary heart disease for smokers
and nonsmokers.

Conceptualization and Measurement of SES

Commonly used measures of SES in epidemiologic studies include
education, income, and occupation (Liberatos et al., 1988; Lynch and
Kaplan, 2000; Morgenstern, 1985), but some work suggests that additional
measures of wealth might be important and that increased attention
should be paid to gender and life course issues (Anderson and Armstead,
1995; Lynch and Kaplan, 2000). In the social sciences, theoretical per-
spectives focus on different aspects of stratification. Social class as de-
scribed by Weber (1946) has three domains: (1) class, by which he meant
ownership and economic resources; (2) status, by which he meant pres-
tige, community ranking, or honor; and (3) political power. This tripartite
definition has led many social scientists to identify multiple indicators of
social class. In the United States, these three domains are often assessed
by income or wealth to tap economic resources and occupational rankings
based on prestige to tap status. Political power per se is rarely assessed.
Because occupationally based scales are often unavailable in the United
States, most measures are based on income and education. In contrast, in
Europe occupationally based scales are the most common indicators of
social class. Common measures in Europe include the Erikson-
Goldthorpe-Portocarero scheme. This scheme was developed to facilitate
international comparisons of social stratification. It is still rarely used in
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the United States because routine data on the key elements are not com-
monly collected. (Kunst et al., 1998). Several reviews have outlined com-
mon measures of SES in the United States (Berkman and MacIntrye,
1997).

It is possible that different aspects of SES may lead to poor health
through different pathways. For instance, income may influence outcomes
very directly through material resources whereas occupational-based
rankings may impact job-related psychosocial stresses and education may
influence health-related behaviors. However, because these aspects of SES
are usually highly correlated with each other, these distinct pathways are
extremely difficult to identify. Thus, disentangling distinct effects of edu-
cation or income for example remains a major challenge.

Almost all studies of income and health have measured income at
only one point in adulthood. That fails to capture the health effects of
sustained exposure to low income, to account for transitions into and out
of low-income groups, or to allow for exploration of dynamic interrela-
tionships between health and income. There is considerable volatility in
income during adulthood: 26–39% of U.S. residents aged 45–65 experi-
ence income reductions of at least 50% in some 11-year period (Duncan
et al., 1996), suggesting a need to measure income at multiple points in
time (for example, through socioeconomic trajectories or careers). Lynch
et al. (1997b) found significantly worse health outcomes among persons
with sustained, as opposed to transitory, economic hardship.

General Susceptibility versus Disease Specificity

It has been argued that unfavorable socioeconomic position increases
susceptibility to disease in general, and potential biological mechanisms
of stress-related immune suppression and neuroendocrine activation have
been postulated to account for this phenomenon (McEwen, 1998). How-
ever, within the general pattern of increased mortality, there is marked
heterogeneity of the strength of the associations observed (Davey Smith
et al., 1996a, b). Results from an examination of site-specific cancer mor-
tality (Davey Smith et al., 1991) suggest that, although general suscepti-
bility might be operative, research on disease-specific pathways should
not be neglected.
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Reverse Causation and Social Selection

The idea that poor health might lead to a worsening of SES rather
than the other way around suggests a “reverse-causation” or “social-selec-
tion” hypothesis. If the less healthy are more likely to experience down-
ward social mobility or are less likely to be upwardly mobile, the result will
be a concentration of ill people in the lower social classes. Although evi-
dence of reverse causation is strong for some conditions (most notably
schizophrenia and other severe mental illnesses), such selection appears
to have a relatively small influence on the overall socioeconomic gradient
of health (Black et al., 1988; Marmot et al., 1995, 1987). Commonly cited
evidence against the social-selection hypothesis includes the tendency of
educational attainment, a measure not affected by illness that occurs after
early adulthood, to be as strongly predictive of adult health outcomes as
are other SES measures. Moreover, in longitudinal surveys, SES-related
mortality differentials generated by social selection would be greatest early
in the follow-up period if social selection were operative, but this has not
been observed (Fox et al., 1985).

It is nevertheless possible that conditions operating at an early age—
say between birth and entry into the workforce—are important in shaping
social positions observed in adulthood and in influencing adult health
directly (Lynch et al., 1997a). Early influences might shape developmen-
tal biology (Chapter 2), the lives people lead, and the environments in
which they live and work as adults.

SOCIAL NETWORKS AND SOCIAL SUPPORT

A social network is the web of social relationships that surround an
individual and the structural characteristics of that web. Many researchers
have measured social networks in a general way that taps the degree to
which an individual is integrated into society. Examples include the de-
gree to which an individual participates in voluntary associations or the
number of friends a person has. Social support is a distinct function of
social relationships; it is clear that not all relationships are supportive.
Other functions of networks can influence health outcomes, including
patterns of social influence, social engagement, and person-to-person con-
tacts (which can promote the spread of infectious diseases; Berkman and
Glass, 2000).

People form ties with others from the moment they are born. The
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survival of newborns depends on their attachment to and nurturance by
others over an extended period (Baumeister and Leary, 1995). The need
to belong does not stop in infancy, but rather affiliation and nurture and
social relationships are essential for physical and psychological well-being
throughout life (Cohen and Syme, 1985; Seeman, 1996). Affirmative so-
cial interactions—those that satisfy the need for autonomy, competence,
and relatedness—are related to feeling understood and appreciated (Reis
and Judd, 2000). Cognitive or interpersonal deficits in childhood and ado-
lescence can further impair individual ability to acquire the social and
instrumental skills people need to avoid life stressors and achieve age-
appropriate social roles.

Positive Social Relations

Initial assessments of social isolation (or integration) emphasized ob-
jective features of social support, such as the size or density of one’s social
network and frequency of contact with relatives and friends. Subsequent
studies elaborated more subjective or functional aspects, such as the per-
ception of emotional and instrumental support or the amount of assis-
tance provided by others (Cohen, 1988; Cohen and Wills, 1985; Vaux,
1988). Research on social support has increasingly differentiated into spe-
cific substantive areas, such as the role of social support in stress and cop-
ing (Thoits, 1995), social support in family relationships (Pierce et al.,
1996), social support and personality (Pierce et al., 1997), and social sup-
port in differential survival from particular health challenges, such as myo-
cardial infarction (e.g., Ruberman et al., 1984), or cancer (e.g., Spiegel et
al., 1989).

Buffering

One concept used to explain how social support affects health is buff-
ering. For example, stress-induced decrements in immune function have
been shown by research on medical students undergoing exams, but the
decline was particularly pronounced for those lacking social buffers—those
who reported being lonely (Glaser et al., 1992; Kiecolt-Glaser et al., 1994).
Research involving people going through major life transitions (such as
loss of a spouse or birth of a child) illustrates that social networks and
social support influence the coping process and buffer the effects of stres-
sors on health (Hirsch and Dubois, 1992; Rhodes et al., 1994; Walker et
al., 1977).
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Promoting Health-Enhancing Behaviors

Other research examines possible mechanisms, such as the extent to
which significant others promote and encourage positive health practices
(Berkman, 1995; Taylor et al., 1997). For example, social integration could
enhance the beneficial effects of restorative behaviors, such as sleep. Sleep
is a quintessential active restoration performed without immediate social
contact. Although lonely individuals in one study slept as many hours as
did socially embedded people, responses to the Pittsburgh Sleep Quality
Index (Buysse et al., 1989) revealed that lonely individuals reported poorer
sleep quality, longer sleep latency, and greater daytime dysfunction due to
sleepiness than did socially embedded individuals. Other data confirm that
lonely people sleep less efficiently, take slightly longer to fall asleep, evi-
dence longer rapid eye movement latency, and awaken more frequently
during the night than do embedded individuals (Cacioppo et al., 2000).
Another study (Lewis and Rook, 1999) found that control in social rela-
tionships (that is, influencing and regulating social networks) was associ-
ated with more health-enhancing behavior, but with greater distress.

Altering Physiological Processes

Extensive research explores the underlying physiological roots through
which social ties influence health (e.g., Berkman, 1995; Cohen and
Herbert, 1996; Kang et al., 1998; Kiecolt-Glaser et al., 1994; Seeman,
1996; Seeman and McEwen, 1996; Uchino et al., 1996). Meta-analyses of
the experimental literature support the hypothesis that perceived social
isolation is associated with physiological adjustments, with the most reli-
able effects found for blood pressure, catecholamines, and aspects of cellu-
lar and humoral immune function (Seeman and McEwen, 1996; Uchino
et al., 1996). In a study of carotid arthrosclerosis in middle-aged men,
higher intima media thickness of the carotid artery was found in those
who lived alone than in those who cohabited—even after controlling for
age, health status, education, saturated fat consumption, and smoking
(Helminen et al., 1995). The biological effects of loneliness are evident
even after controlling for common individual personality differences (e.g.,
extraversion, neuroticism) in intervention studies designed to reduce so-
cial isolation and improve physiological functioning (Cacioppo et al.,
2000; Uchino et al., 1996). People’s beliefs, attitudes, and values pertain-
ing to others appear to be especially important, as subjective indices of
social isolation have been found to be more powerful predictors of stress
and health than are objective indices (e.g.,  Uchino et al., 1996).
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The relationship between social ties and the onset and progression of
infectious disease has received growing attention recently. Socially sup-
portive relationships appear to have beneficial effects on primary immune
system parameters that regulate host resistance (Esterling et al., 1996;
Kiecolt-Glaser et al., 1994; Uchino et al.,  1996). Cohen et al. (1997)
tested their hypothesis that diversity of network ties is related to suscepti-
bility to cold. Participants were given nasal drops containing rhinovirus
or placebo and monitored for the development of colds. Those who re-
ported more types of social ties (e.g., spouse, parent, friend, workmate,
and so on) were less susceptible to colds, produced less mucus, fought
infection more efficiently, and shed less virus; moreover, susceptibility to
infection decreased in a linear manner with increasing diversity of the
social network. Further evidence that social ties mediate primary immune
system parameters comes from a study by Theorell et al. (1995), who
tracked the decline in the count of CD4 cells of the immune system over a
5-year period among a cohort of HIV-infected men in Sweden. The count
declined more rapidly in men who reported lower “availability of attach-
ments” at baseline.

Although research on the physiological pathways that could link net-
works to health is just developing, researchers have documented associa-
tions among social integration and social support and several physiologi-
cal mechanisms related to health outcomes, including cardiovascular
reactivity and neuroendocrine and immune function (Seeman, 1996;
Uchino et al., 1996). In one of the few observational studies to link social
support and neuroendocrine measures in humans, Seeman et al. (1994)
found that older men and women who reported more frequent emotional
support excreted less epinephrine, norepinephrine, and cortisol in their
urine.

Several experimental studies have investigated the link between the
social relationship and cardiovascular reactivity. Kamarck et al. (1990)
found that participants asked to complete a laboratory task alone exhib-
ited significantly greater systolic blood pressure and heart rate reactivity
than did those who were allowed to have a friend with them. Lepore et al.
(1993) varied the degree of social support available to participants asked
to give a speech. The three social conditions were to give the speech
alone, to give it in the presence of a nonsupportive confederate, and to
give it in the presence of a supportive confederate. Participants in the last
group exhibited the smallest increase in systolic pressure, followed by par-
ticipants who gave their speeches alone. Links between neuroendocrine
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measures, cardiovascular reactivity, and blood pressure and social relation-
ships might constitute potential pathways by which social networks, sup-
port, and engagement influence important health outcomes.

Establishing and Maintaining Long-Term Resources

Researchers looking at attachment in early and later life and at close
personal relationships have described some features of deep, meaningful,
loving human connections (Ryff and Singer, 2000). Numerous investiga-
tors have examined the nature of affect in intimate relationships, its de-
velopment over time, and related expressions of emotion during marital
interaction (e.g., Carstensen et al., 1995, 1996; Gottman, 1994; Gottman
and Levenson, 1992). Collectively, research on interpersonal flourishing
gives greater attention to the emotional upside of significant social rela-
tionships and their consequences for improved health (see Ryff and Singer,
1998, 2000; Taylor et al., 2000). Individuals on positive relationship path-
ways (positive ties with parents during childhood, intimate ties with
spouse in adulthood) are less likely to show high allostatic load than are
people on negative relationship pathways, and such relational strengths
appear to offer protection against cumulative economic adversity (Singer
and Ryff, 1999).

Negative Social Relations

Isolation

Over the past 20 years, 13 large prospective cohort studies in the
United States, Scandinavia, and Japan have shown that people who are
isolated or disconnected from others are at increased risk of dying prema-
turely. For example, in a study in Alameda County, California (Berkman
and Syme, 1979), men and women who had few ties to others (assessed
using an index of contacts with friends and relatives, marital status, and
church and group membership) were 1.9–3.1 times more likely to die in a
9-year follow-up period (1965–1974) than were those who had many more
contacts. The relative risks1 associated with social isolation were not cen-

1Relative risk is the proportion of diseased people among those exposed to the relevant
risk factor divided by the proportion of diseased people among those not exposed to the
risk factor.
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tered in one cause of death. Those who had few social ties were at in-
creased risk of dying from ischemic heart disease; cerebrovascular and cir-
culatory disease; cancer; and a final category that included respiratory,
gastrointestinal, and all other causes of death. Several other studies, both
in the United States and across the world, have replicated the basic obser-
vation that social isolation increases the relative risk of mortality
(Berkman, 1995; Berkman and Kawachi, 2000; Blazer, 1982; Cohen, 1988;
House et al., 1982, 1988; Kaplan et al., 1988; Orth-Gomer and Johnson,
1987; Pennix et al., 1997; Schoenbach et al., 1986; Seeman et al., 1988,
1993, 1996; Sugisawa et al., 1994; Welin et al., 1985).

Powerful epidemiologic evidence consistently supports the notion that
social ties, especially intimate ties and emotional support provided by
them, promote increased survival and better prognosis among people with
serious cardiovascular disease (Berkman et al., 1992; Case et al., 1992;
Krumholz et al., 1998; Orth-Gomer et al., 1988; Oxman et al., 1995;
Ruberman et al., 1984; Williams et al., 1992). Most studies find that so-
cial networks are related more strongly to mortality than to the incidence
of myocardial infarction (MI) (Kawachi et al., 1996; Reed et al., 1983;
Vogt et al., 1992; but see Orth-Gomer et al., 1993). A similar pattern of
associations between social integration and incidence versus recovery from
stroke has been observed (Colantonio et al., 1992, 1993; Friedland and
McColl, 1987; Glass and Maddox, 1992; McLeroy et al., 1984; Morris et
al., 1993). For example, although social integration was not associated
with the incidence of stroke in an elderly cohort (Colantonio et al., 1992),
poststroke recovery after 6 months was significantly related to prestroke
social integration (Colantonio et al., 1993). Socially isolated people ex-
hibited worse functional status 6 months after a stroke (Glass et al., 1993),
as measured by impairments in activities of daily living and frequency of
nursing home placement.

Adverse Interactions

Being part of a social network, however, can have harmful as well as
positive consequences, because the value to the individual of such ties
depends upon the character of that network as well as on the strength of
those ties. Membership in networks, for example, provides access to do-
mestic, economic, and informational resources (Uehara, 1990). If a per-
son is tied to a tightly knit group, the resources available through that
group, especially informational resources, could be limited. Sometimes

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


SOCIAL RISK FACTORS 151

people who have weak ties have access to more resources than those who
are tightly connected to a group with limited means (Pescosolido, 1986,
1991; Uehara, 1990).

Furthermore, not all social connections are beneficial. While both
positive and negative interactions can affect psychological well-being, the
negative interactions are generally more strongly linked (Ingersoll-Day-
ton et al., 1997; Rook, 1984). Studies of adult relationships have exam-
ined not only their contributions to intimacy (Berscheid and Reis, 1998)
and well-being (Meyers and Diener, 1995; Sternberg and Hojat, 1997),
but also their adverse consequences: divorce and bereavement (Kiecolt-
Glaser et al., 1998), poor interpersonal relationships (Baumeister and
Leary, 1995), and dispositional and cognitive factors that contribute to
loneliness and depression (Marangoni and Ickes, 1989). One study of older
adults in long-term marriages, for example, showed that 30 minutes of
conflict discussion was associated with changes in cortisol, adrenocortico-
tropic hormone, and norepinephrine in women, but not in men (Kiecolt-
Glaser et al., 1997). Other studies linked marital conflict and high blood
pressure (Ewart et al., 1991), elevated plasma catecholamine concentra-
tions (Malarkey et al., 1994), and autonomic activation (Levenson et al.,
1993). Caregivers of relatives with progressive dementia are characterized
by impaired wound-healing compared with controls matched for age and
family income (Kiecolt-Glaser et al., 1995, 1998). Social conflicts have
been shown to increase susceptibility to infection (Cohen et al., 1998;
Glaser et al., 1999).

Family characteristics that could undermine the health of children
and adolescents include a family environment that is conflictual, angry,
violent, or abusive; parent/child relationships that are unresponsive and
lacking in cohesiveness, warmth, and emotional support; and parenting
styles that are either overly controlling and dominating or that offer little
imposition of rules and structure (Taylor et al., 1997). Long-term expo-
sure to such conditions contributes to deficits in emotional understand-
ing, difficulties with appropriate expression of emotion, increased emo-
tional reactivity to conflict, and maladaptive coping strategies for
managing stressful events in general.

OCCUPATIONAL FACTORS

The workplace is an important source of adverse and protective health
effects alike. A consistent body of research has emerged over the past two
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decades to show that work conditions (job demands, control, latitude)
and trends in work, such as downsizing and unemployment, are related to
health (Karasek and Theorell, 1990). Workplace investigations also have
identified protective factors—such as the ability to develop social ties at
work—that help guard against the adverse mental and health effects of
work stress (Buunk and Verhoeven, 1991).

Job Strain

Since Karasek introduced the “demand/control” model to character-
ize the psychosocial work environment (Karasek and Theorell, 1990),
many empirical studies have tested the predictive validity of the model
with respect to the physical health of workers. Job strain—the combina-
tion of a psychologically demanding workplace and low job control—is
hypothesized as leading to adverse health outcomes. Studies using both
dimensions generally have provided better predictions than studies using
either dimension alone. However, job control—the opportunity to use
and develop skills and to exert authority over workplace decisions—
emerged as the more robust component of a health-promoting work envi-
ronment.

In reviewing the literature on the relationship between job strain and
cardiovascular disease, Schnall et al. (1994) reported that 17 of 25 studies
found that lack of job control significantly predicted adverse outcomes,
whereas only 8 of 23 studies found that high psychological demands did
so. Studies published in the past 5 years bolster the importance of  job
control (for example, Bosma et al., 1997, 1998; Johnson et al., 1996; North
et al., 1996; Theorell et al., 1998). A recent population-based case/con-
trol study found that low job control was associated with incidence of first
MI among employed Swedish men 45–64 years old, although the associa-
tion was somewhat weakened by adjustment for social class (blue- or
white-collar status; Theorell et al., 1998). A decrease in job control dur-
ing the 10 years preceding MI was also significantly predictive of increased
cardiovascular risk, as was job strain, even after adjustment for multiple
covariates, including history of chest pain and shift, night, or overtime
work. High psychological demand did not consistently predict MI onset
in this cohort. In agreement with findings from other studies, the rela-
tionships between low job control and MI were strongest among younger
respondents (under 55 years old) and among blue-collar workers. Empiri-
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cal evidence of the adverse effect of low job control among women is
sparse because few studies have been done among women.

Siegrist (1996) recently developed an effort/reward imbalance model
of job stress that postulates that high-effort conditions (characterized by
high job demands and psychological immersion in work) are balanced
against three sources of rewards: money, esteem, and “occupational-status
control” (promotion prospects and job security). The emphasis is on the
balance between work-related costs and gains rather than on specific job
task characteristics, as in the demand/control model. Effort/reward imbal-
ance and low job control were independent predictors of incident coro-
nary heart disease among British civil servants in models adjusted for age,
employment grade, negative affectivity, and coronary risk profile (Bosma
et al., 1998). Relative risk ratios for high-effort and low-reward conditions
ranged from 2.59 to 3.63, depending on sex and specific coronary end
point.

Unemployment

Several longitudinal epidemiologic studies have examined the rela-
tionship between unemployment and mortality (Kasl and Jones, 2000).
Three reports from a national survey by the British Office of Population
Censuses and Surveys were based on a 10-year follow-up of British men
(Moser et al., 1984, 1986, 1987). Men seeking work during the week be-
fore the 1971 census had a higher age-adjusted mortality than would be
expected from the rates in the total sample; after adjustment for social
class, the standardized mortality ratio2 (SMR) was 121. Particularly high
mortality was observed for suicide (SMR, 169). Statistical adjustment for
possible prior differences in health status was not possible. A shorter fol-
low-up of men after the 1981 census confirmed the earlier findings but
obtained a somewhat lower adjusted SMR of 112.

Additional studies using similar methods have been conducted in
Sweden (Stefansson, 1991), Finland (Martikainen, 1990), Denmark
(Iversen et al., 1987), and Italy (Costa and Segnan, 1987). Unemploy-
ment appears to be associated with SMRs of 150–200, adjusted for age and
social class. Cause-specific analyses suggest that suicides, accidents, vio-

2Standardized mortality ratio is the ratio of the observed to the expected number of
deaths multiplied by 100.
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lent deaths, and alcohol-related deaths tend to be especially high, but
that they do not completely account for the excess mortality. Adjustments
for various indicators of health status reduce estimates much less than do
adjustments for sociodemographic characteristics, but available health sta-
tus indicators in these studies are quite limited. Sex differences were ex-
amined in two of the studies: the Danish data showed no difference in
magnitude of effect attributable to unemployment, whereas the Swedish
data showed a much weaker effect on women (SMR, 114). Results from
the U.S. National Longitudinal Mortality Study (Sorlie and Rogot, 1990)
are not consistent with the European data. Among those aged 45–64, the
age-, education-, and income-adjusted SMRs due to unemployment were
107 for men and 81 for women; neither statistic was significantly different
from the null value of 100. The discrepancy is not easily explained, inas-
much as the “social safety net” that protects the unemployed is believed to
be stronger in Europe than in the United States (Kasl and Jones, 2000).

The British Regional Heart Study (Morris et al., 1994) followed men
40–59 years old who had been continuously employed for at least 5 years
before initial screening. The respondents were contacted again 5 years
later and asked about changes in employment since the initial screening.
They were then followed for an additional 5.5 years for mortality. Com-
pared with the continuously employed men, those with some unemploy-
ment (but not due to illness, according to self-report) had an age-adjusted
relative risk of 1.59. Further adjustment for social class, smoking, alcohol
use, and preexisting disease at initial screening slightly reduced the rela-
tive risk to 1.47. Men who were “unemployed or retired due to illness” had
an adjusted relative risk of 3.14; this high relative risk reveals the inad-
equacy of using standard adjustments for health status measurements made
while the men were all continuously employed. Baseline health status
probably should be updated in such studies or, at a minimum, supple-
mented with reports of illness-related reasons for not working.

As discussed for SES, the causation-versus-selection question is raised
here as well; it is not clear whether unemployment causes excess mortality
or whether background variables (such as social class and poor pre-exist-
ing health) cause both unemployment and mortality (Kasl and Jones,
2000). To add further complexity, some studies find weaker associations
between unemployment and mortality when the regional unemployment
rate is high (Iversen et al., 1987; Martikainen and Valkonen, 1996).
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Physical Morbidity

Studies of unemployment and physical morbidity introduce a new
concern not applicable to mortality studies: the measurement of health
status outcomes (Kasl and Jones, 2000). Physical symptoms and com-
plaints, for instance, might result from psychological distress rather than
from some underlying physical condition. Conversely, distress could lower
the threshold for reporting existing physical symptoms. Moreover, mea-
sures based on seeking or receiving medical care could indicate differences
in illness behavior rather than in  underlying illness.

Morris and Cook (1991) reviewed longitudinal studies of factory clo-
sures. Their findings show that the job loss experience exerts a negative
effect on physical health. In a prospective study of closure of a sardine
factory in Norway (Westin, 1990; Westin et al., 1988, 1989), the rates of
disability pension over a 10-year follow-up period were higher than were
rates at a similar factory nearby that remained open. The pensions were
supposedly “granted for medical conditions only,” but it is difficult to know
exactly what was being assessed and what health status differences would
have been observed with other types of measurements. In a Canadian
study of factory closure (Grayson, 1989), former employees reported about
2.5 times more ailments during a 27-month follow-up than the expected
average. The higher prevalence was for a wide range of conditions, such as
headaches, acute respiratory ailments, ulcers, arthritis, vision and hearing
disorders, and dental troubles. Only heart disease, asthma, and endocrine
diseases showed no significant differences. The authors offered the inter-
pretation that the data indicated higher levels of stress that produce “a
series of symptoms that people mistake for illness itself.”

Biological and Behavioral Risk Factors

Studies of biological indicators of stress reactivity and cardiovascular-
disease risk (Kasl and Jones, 2000) provide consistent evidence of their
acute sensitivity to some aspect of the unemployment experience, par-
ticularly anticipation of job loss. However, chronic adverse changes in
neuroendocrine and cardiovascular measures in relation to enduring un-
employment are infrequently documented (Kasl and Jones, 2000).

Evidence on the impact of unemployment on health behaviors is
mixed. Longitudinal data from the British Regional Heart Study (Morris
et al., 1992, 1994) showed only an increase in weight attributable to un-
employment; there was no evidence of an effect on cigarette or alcohol
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use. Higher levels of smoking and heavy drinking were in fact predictive
of later unemployment in this study. But analysis of panel data from the
U.S. Epidemiologic Catchment Area study suggested that the 1-year inci-
dence of clinically significant alcohol abuse was greater among those who
had been laid off than among those who had not been laid off (Catalano
et al., 1993). The available evidence does not distinguish between the
causation theory (unemployment led to alcohol use) and the selection
theory (those who used alcohol were more likely to be laid off) (Dooley et
al., 1992; Kasl and Jones, 2000).

Threatened Job Loss

The impact of threatened job loss has received increased attention
recently. Foremost among the recent investigations are those of the
Whitehall II cohort of British civil servants (Ferrie et al., 1995, 1998).
White-collar workers under threat of major organizational change (elimi-
nation or transfer to the private sector) showed adverse changes in self-
rated health, long-standing illness, sleep patterns, number of physical
symptoms, and minor psychiatric morbidity. Only health-related behav-
iors did not show an adverse change. Longitudinal data on male Swedish
shipyard workers threatened with job loss and on stably employed con-
trols (Mattiasson et al., 1990) showed that serum cholesterol concentra-
tions increased significantly among the former group. The increase was
greater among those with increases in cardiovascular risk factors, particu-
larly weight and blood pressure. However, no significant differential trends
over time were seen for weight, blood pressure, or blood glucose. In a
study of Finnish government workers (Vahtera et al., 1997), downsizing
was associated with increased medically certified sick leave. Among
American automobile workers (Heaney et al., 1994), extended periods of
job insecurity were associated with increased physical symptoms. How-
ever, workers who remain in an organization after a downsizing do not
experience a decline in well-being despite an increase in work demands
(Parker et al., 1997).

Retirement

Negative health consequences associated with retirement have not
been demonstrated (Kasl and Cobb, 1980; McGoldrick, 1989; Minkler,
1981; Moen, 1996). To the contrary, the evidence shows an absence of an
adverse effect (Kasl and Jones, 2000).
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Older studies (Palmore et al., 1984) tended to show neither adverse
effects nor benefits. Some specific variables, such as subjective global
evaluations of one’s health, might show improvement, but this was seen as
a function of reinterpreting one’s health in the absence of physical de-
mands on the job. More recent studies (Gall et al., 1997; Midanik et al.,
1995; Ostberg and Samuelsson, 1994; Salokangas and Jowkamaa, 1991)
tend to show some benefits of retirement, primarily in the psychological
domain and in health behaviors. A study of older steelworkers forced to
retire early because of downsizing did not show any adverse effects on
their health (Gall et al., 1997; Gillanders et al., 1991). Loss of a job close
to normal retirement age might have only small negative effects, if any.

There is no question that poor health leads to early or involuntary
retirement (McGoldrick, 1989; Moen, 1996). This makes it difficult to
test the proposition that, although planned and “on-schedule” retirement
does not have negative consequences, it is the unplanned, involuntary,
“off-schedule” retirement that should have adverse effects, because the
downward health status trajectory that precipitated the retirement mani-
fests itself as poor health status after retirement.

Men who choose to continue working well beyond the conventional
retirement age are an unusual group, in good health and with a strong
work commitment (Parnes and Sommers, 1994). It would be of interest to
study the effects of mandatory retirement in this group rather than in
blue-collar workers, who usually prefer to retire early (and usually do so if
retirement benefits are adequate). But members of such occupational
groups as doctors, judges, and farmers who continue working beyond typi-
cal retirement age are not easily recruited into a study of mandatory retire-
ment (Kasl and Jones, 2000).

SOCIAL INEQUALITIES

Health and economic status are closely related (Wilkinson, 1996);
indicators of health worsen as affluence decreases. The existence of in-
equality—a property of the population in question—has important conse-
quences for the health of individuals and groups.

People and Places

The United States is among the richest countries in the world, yet it
is also one of the least equal in distribution of its wealth (Atkinson et al.,
1995). In 1968, the wealthiest 20% of U.S. households earned on average
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$73,754, compared with $7,202 earned by households in the bottom 20%.
In 1994, the inflation-adjusted average income of the top 20% had jumped
to $105,945, whereas the average income of the bottom 20% had grown
to only $7,762 (Brown et al., 1997). The best-off 1% of the American
population owns 40–50% of the nation’s wealth (Hacker, 1997; Wolff,
1995). The poverty rate at the bottom of the economic hierarchy has
remained stable during the past three decades; today, some 36.5 million
Americans (13.7%) are officially poor.

At a national level, the hypothesis linking income inequalities and
health would predict that two countries with the same average income
but different income distributions would experience different patterns of
mortality; the country with the more equitable distribution having a
higher life expectancy overall. Cross-national studies support an associa-
tion between income equality and population longevity. For example, in a
cross-sectional examination of 11 countries belonging to the Organisation
for Economic Co-operation and Development (OECD), Wilkinson
(1986) found a strong negative correlation (R = –0.81, P < .0001) be-
tween income inequality, as measured by the Gini coefficient, and life
expectancy. The Gini coefficient is the most widely used measure of in-
come distribution and theoretically ranges from 0 (perfect equality) to 1
(perfect inequality). Similarly, a high positive correlation (R = 0.86, P <
.001) was found between the life expectancy of nine OECD countries and
the proportion of national income accruing to the least well-off 70% of
the population (Wilkinson, 1992). By itself, the gross national product
per capita3 could explain less than 10% of the variance in life expectancy
(Wilkinson, 1992).

Income inequality within the United States has been linked to ad-
verse health outcomes. Kaplan et al. (1996) and Kennedy et al. (1996)
independently examined the relationship between degree of household
income inequality in the 50 states and state-level variation in mortality.
Kaplan et al. (1996) used as their measure of income distribution the share
of total income earned by the bottom 50% of households in each state. If
all incomes were equivalent, the bottom half of households would ac-
count for half the aggregate income. In reality, the income earned by the
bottom half ranged only from 17.5% to 23.6% of the total income. A
strong correlation (R = –0.62, P < 001) was found between this measure

3Gross national product per capita is the dollar value of a country’s yearly output of goods
and services divided by its population. It reflects the average income of a country’s citizens.
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of inequality and age standardized mortality. The association was observed
in men and women and in whites and African Americans. Kennedy et al.
(1996) examined two measures of income distribution: the Gini coeffi-
cient4 and the Robin Hood index. The Robin Hood index is the propor-
tion of aggregate income that must be redistributed from rich to poor
households to attain perfect equality of incomes. Both measures were
strongly correlated with age-adjusted total and cause-specific mortality.
Adjusting for poverty rates and median income, a 1% increase in the
Robin Hood index was associated with an excess mortality of 21.7 per
100,000 (95% CI, 6.6-36.7), which suggests that even a modest reduction
in inequality could have important public health consequences. Income
inequality was associated not only with higher total mortality but also
with infant mortality and rates of death from coronary heart disease, can-
cer, and homicide. The findings persisted after controlling for urban rural
proportion and for such health behavior variables as cigarette-smoking
rates. Lynch et al. (1998) observed a relationship between income in-
equality and mortality at the level of U.S. metropolitan areas.

Although income inequality is strongly correlated with poverty (R =
0.73), the adverse effect of income inequality on health outcomes does
not appear to be entirely explained by a compositional effect (places that
exhibit income inequality have greater concentrations of poor people, who
in turn have higher mortality risk). There is also evidence of a contextual
effect of income inequality directly on individual health (Kennedy et al.,
1998; Soobader and LeClere, 1999; Wilkinson, 1992). Kennedy et al.
(1998) conducted a multilevel (individual ecologic) analysis of the effects
of income inequality on individual self-rated health, adjusting for indi-
vidual household income and other characteristics, such as educational
attainment, smoking, overweight, and access to health care. People resid-
ing in states with the greatest income inequality were 1.25 times more
likely to report being in only fair or poor health than were those living in
the most egalitarian states. The effect of income inequality was statisti-
cally significant and independent of absolute income.

At least three pathways have been proposed to account for the rela-

4The Gini Coefficient is a measure of inequality of a frequency distribution calculated
from the ratio of the area between the Lorenz curve and the 45-degree line and the area
above the 45-degree line. The Lorenz curve plots the cumulative percentage of a popula-
tion against the cumulative percentage of a variable such as income. A straight line indi-
cates perfect equality and would have a Gini coefficient of zero.
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tionship between income inequality and health:  underinvestment in hu-
man capital (Kaplan, 1996); disruption of social cohesion by income dis-
parities, which leads to disinvestment in social capital (Kawachi and
Kennedy, 1997; Kawachi et al., 1997a); and direct psychological path-
ways, for example, frustration and envy created by invidious social com-
parisons (the relative-deprivation hypothesis) (Kawachi et al., 1994;
Wilkinson, 1996). These are briefly described below.

Underinvestment in Human Capital

Kaplan (1996) reported striking correlations between degree of in-
come inequality and indicators of human capital investment. States with
the highest income inequality (as measured by the proportion of total
household income received by the less well-off 50%) spent a smaller pro-
portion of their budgets on education and showed poorer educational out-
comes, ranging from worse reading and mathematics proficiency to higher
high school dropout rates.

Erosion of Social Cohesion

Kawachi et al. (1997b) tested the association between income in-
equality and social cohesion at the population level. People living in states
with high income disparities tend to be more mistrustful of each other (R
= 0.71) and to belong to fewer civic organizations (R = –0.41). Both indi-
cators were strongly correlated with age-adjusted mortality (R = 0.79 for
social mistrust, R = –0.49 for civic-association membership, P < .05 for
both). The authors speculated that income inequality erodes social cohe-
sion, with adverse consequences for public health.

Relative Deprivation

Few epidemiologic studies directly connect frustrated expectations to
health outcomes. Dressler (1996) coined the term “cultural consonance
in lifestyle” to refer to the degree to which individuals succeed in achiev-
ing the lifestyle considered customary for their community. To the extent
that individuals strive for and fail to meet the cultural ideal, negative
health consequences follow. The degree of departure from cultural conso-
nance is a strong predictor of systolic blood pressure, even after adjust-
ment for established clinical risk factors for hypertension, including age,
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sex, obesity, occupation, education, and income (Dressler, 1996). The ad-
verse consequences of relative deprivation are not confined to the psy-
chological realm. As societies become more prosperous, material needs
increase not just because people think they need more when their neigh-
bors have more, but also for practical reasons. Many consumer goods in-
troduced as luxury items (such as automobiles and telephones) gradually
become necessities. In the early 1900s, when cities were organized on the
assumption that residents would get around on foot or by streetcar, the
automobile was considered a luxury. As car ownership became more preva-
lent, public transportation atrophied, and many employers, businesses, and
families relocated to areas that were accessible only by car. In many places
today it is extremely difficult, if not impossible, to work, shop, or socialize
without a car (Jencks, 1992).

Race and Discrimination

Although whites and African Americans experienced substantial im-
provements in life expectancy at all ages throughout the 20th century,
substantial gaps remain in life expectancy, morbidity, and functional sta-
tus. The data suggest a temporal lag in life expectancies between the 2
groups in the United States. Life expectancy at birth for African Ameri-
cans in 1990 was the same as it was for whites in 1950. Even after control-
ling for income, African American men and women have lower life ex-
pectancy than do whites at every income level (see for example Anderson
et al., 1997; Geronimus et al., 1996).

Those differences, which are often substantial across a diversity of
health outcomes, are commonly reduced but remain significant when in-
dicators of socioeconomic status are considered. This phenomenon has
led researchers to investigate the health effects of discrimination itself.
Aspects of discrimination might influence health through any number of
mechanisms, including socioeconomic position. However, conceptualiz-
ing discrimination (whether it applies to racial or ethnic minorities,
women, homosexuals, or groups of different ages) as a stressful experience
that can influence disease processes is a major advance in scientific think-
ing over the past decade.

Discrimination is defined as “the process by which a member, or mem-
bers, of a socially defined group is, or are, treated differently (especially
unfairly) because of his/her/their membership of that group” (Jary and
Jary, 1995). Conceptually, the pathways by which discrimination can af-
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fect health involve exposure, susceptibility, and response to economic and
social deprivation, toxic substances and hazardous conditions (physical,
chemical, and biological agents), socially inflicted trauma (mental, physi-
cal, or sexual, ranging from verbal to violent), targeted marketing of legal
and illegal psychoactive substances and other commodities, and inad-
equate health care by facilities and by specific providers (including access
to care, diagnosis, and treatment) (Krieger, 2000).

Public health researchers have only recently begun to quantify the
health effects of discrimination. Krieger (2000) outlines three approaches
to studying these effects:  indirect comparison of health outcomes of sub-
ordinate versus dominant groups without having specific information on
discrimination; self-reported discrimination and its relation to health out-
comes; and assessment of population-level experience of discrimination
and health. The second and third approaches, although not without prob-
lems, can shed light on the specific aspects of discrimination with health
consequences.

Krieger and Sidney (1996) investigated the relationship between self-
reported racial discrimination and blood pressure among 4086 African
American and white 25–34-year-old participants in the Coronary Artery
Risk Development in Young Adults study, a prospective, multisite, com-
munity-based investigation. Among African Americans, systolic blood
pressure was significantly increased, by 2–4 mm Hg (millimeters of mer-
cury), among working-class men and women; in professional women re-
porting substantial discrimination; and among working-class men and
women reporting no discrimination, when compared with those reporting
moderate discrimination. Conversely, among professional men, blood pres-
sure was more than 4 mm Hg lower among those reporting no discrimina-
tion.

One interpretation of why a self-report of no racial discrimination
was associated with increased blood pressure among working-class Afri-
can American women and men and professional African American
women but lower blood pressure among professional African American
men is that the meaning of “no discrimination” could be related to social
position, in this case, sex and class. For people with more power and re-
sources, a no might truly mean no. Among more disenfranchised people, a
no might reflect internalized oppression. In such cases, a disjuncture be-
tween words and somatic evidence could be an instance of a pathogenic
manifestation of experiences that people cannot readily describe. Adding
plausibility to that interpretation are the results of two smaller studies,
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both of which found higher blood pressure among members of groups sub-
jected to discrimination (African American women in one, white gay men
in the other) who said that they had experienced no versus moderate
discrimination (Krieger, 1990; Krieger and Sidney, 1997).

The third approach, measuring population-level experiences of dis-
crimination and health effects, is illustrated by a study on the relationship
of African American residential segregation and political empowerment
with infant postneonatal mortality (the death rate of infants 2-12 months
old) (LaVeist, 1992). Degree of residential segregation was assessed with a
widely used index, the percentage of African Americans who would need
to relocate to make the ratio of African Americans to whites in every
neighborhood the same as that for the city as a whole. Relative political
power was defined as the ratio of the proportion of African American
representatives on the city council to the proportion of the voting-age
population that was African American. Direct political power was defined
as the percentage of city council members who were African American.
Increased neonatal mortality was independently associated with higher
levels of segregation, with poverty, and with lower levels of relative (but
not direct) political power, even when controlling for intra city allocation
of municipal resources (for example, per capita spending by neighborhoods
on health, public safety, firefighting, streets, and sewers). Population mea-
sures of economic participation and political empowerment developed for
other subordinate groups (for example, United Nations Development
Programme, 1996) have not yet been used in epidemiologic studies. Other
neighborhood effects also have been reported in relation to blood pressure
(Diez-Roux et al., 1997).

Multilevel analyses have not examined discrimination and health. It
is plausible that residential segregation could modify perceptions and ef-
fects of individually reported experiences of discrimination. This would
be an important new phase of research.

Social Cohesion and Social Capital

Social integration can be conceived of as both an individual and a
societal characteristic (Kawachi and Kennedy, 1997). A socially integrated
individual has many social connections, in the form of intimate social
contacts (spouse, friends, relatives) and more extended connections
(membership in religious groups and other voluntary associations). At the
group level, a socially cohesive society is one that is endowed with stocks
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of “social capital,” which consists partly of moral resources, such as trust
between citizens and norms of reciprocity.

More socially integrated societies seem to have lower rates of crime,
suicide, mortality from all causes, and better overall quality of life
(Kawachi and Berkman, 2000; Kawachi and Kennedy, 1997; Wilkinson,
1996). Kawachi et al. (1997b) analyzed social capital indicators across the
United States in relation to state-level death rates. Social capital indica-
tors were created from data gathered in the General Social Surveys con-
ducted of the National Opinion Research Center in 1986-1990. Respon-
dents in 39 states were asked to count the number of memberships in a
variety of voluntary organizations, including church groups, sports groups,
hobby groups, fraternal organizations, and labor unions. The per capita
density of membership in voluntary groups was inversely correlated with
age-adjusted mortality from all causes (R = –0.49, P < .0001). Adjusting
for household poverty, an increase in average per capita group member-
ship by 1 unit was associated with a decrease in age-adjusted mortality of
66.8 deaths per 100,000. Density of civic association membership and lev-
els of interpersonal trust (percentage of citizens endorsing the expectation
that altruistic behaviors will be returned in kind at some future time) were
also important indicators of social capital. Level of distrust was strikingly
correlated with age-adjusted mortality (R = 0.79, P < .0001). Lower levels
of trust were associated with higher rates of most major causes of death,
including coronary heart disease, cancer, cerebrovascular disease, unin-
tentional injury, and infant mortality.

Kawachi et al. (1999) also carried out a multilevel study of the rela-
tionship between the above indicators of state-level social capital and
individual self-rated health. A strength of this study was the availability of
information on individual medical and behavioral confounding variables,
including health insurance coverage, cigarette-smoking and overweight,
and on sociodemographic characteristics, such as household income, edu-
cation and whether one lived alone. Even after adjustment for those vari-
ables, people residing in states with low social capital were more likely to
report fair or poor health. The odds ratio5 for fair or poor health associated

5The odds ratio is a comparison of the presence of risk factors for a disease in a sample of
diseased subjects and non diseased controls; the number of people with disease who were
exposed to a risk factor (Ie) over those with disease who were not exposed (Io) divided by
those without diseases who were exposed (Ne) over those without who were not exposed
(No): (Ie/Io) / (Ne/No).
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with living in areas with the lowest as opposed to the highest levels of
interpersonal trust was 1.41.

There are several plausible mechanisms by which social cohesion
might influence health through contextual effects (Kawachi and Berkman,
2000). At the neighborhood level, social capital might influence health
behaviors by promoting more rapid diffusion of health information, in-
creasing the likelihood that healthy norms of behavior are adopted, and
exerting control over deviant health-related behavior. Sampson et al.
(1997) provide evidence that “collective efficacy,” or the extent to which
neighbors are willing to exert social control over deviant behavior, plays
an important role in preventing crime and delinquency. A similar process
might operate to prevent other forms of unhealthy behavior, such as ado-
lescent smoking, drinking, and drug abuse. Neighborhood social capital
also could affect health by increasing access to local services and ameni-
ties; evidence from criminology suggests that socially cohesive neighbor-
hoods are more successful at uniting to ensure that budget cuts do not
disrupt local services (Sampson et al., 1997). Finally, neighborhood social
capital could influence health through direct psychosocial pathways by
providing social support and acting as the source of self-esteem and mu-
tual respect, for example. Variations in the availability of psychosocial
resources at the community level might explain the anomalous finding
that individuals with few social ties but who reside in socially cohesive
communities—such as East Boston (Seeman et al., 1993), African Ameri-
cans in rural Georgia (Schoenbach et al., 1986), or Japanese Americans
in Hawaii (Reed et al., 1983)—do not appear to suffer the same adverse
health consequences as do socially isolated people living in less cohesive
communities (Kawachi and Berkman, 2000). At the state level, it appears
that more cohesive states produce more egalitarian patterns of political
participation, which result in policies that ensure the security of all resi-
dents (Kawachi and Kennedy, 1997).

RELIGIOUS BELIEF

Longitudinal studies published in the past decade demonstrate the
health benefits of religious involvement. For example, among residents of
Alameda County, California, attendance at places of worship was associ-
ated with a lower 28-year mortality (Strawbridge et al., 1997). Residents
of religious kibbutzim in Israel had a 40% lower 16-year mortality from
cardiovascular disease than did those living on secular kibbutzim (Kark et
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al., 1996). The 6-month mortality after elective open-heart surgery was
significantly lower among patients with strong religious faith than it was
among their nonreligious counterparts (Oxman et al., 1995). In a com-
munity-based sample of elderly residents of New Haven, Connecticut,
religious group membership protected elderly Christians and Jews against
death in the month before their religious holidays during a 6-year period
(Idler and Kasl, 1992). In that cohort, those who never or rarely attended
religious services had nearly twice the stroke rate of those who attended
weekly during the same period (Colantonio et al., 1992). Frequent reli-
gious attendance also predicted better physical function 8–12 years later,
even after controlling for baseline function (Idler and Kasl, 1997).

Those longitudinal studies show that lower mortality and morbidity
rates among those frequently attending religious services are partly but
not entirely explained by improved health practices and increased social
contacts deriving from attendance or by confounding due to baseline
health status (i.e., selection). Nevertheless, evidence from some of the
more methodologically sound studies indicates that the health-promoting
effects of private worship or spirituality (such as prayer or scripture-read-
ing at home, or subjective feelings of religious commitment) appears to be
weaker than that of attendance at services (e.g., Idler and Kasl, 1997).
However, this field is relatively new and more research is needed to deter-
mine how religious attendance is associated with good health. This com-
plex topic is only briefly touched on here; a comprehensive analysis of the
impact of spirituality and religion on health is beyond the scope of this
report.
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PART TWO

Health-Related Interventions

Recognition of the inequities in health status described in Chapter
4 has led to calls for a focus on an ecologic approach to health-
related interventions. An ecologic approach recognizes that

people live in social, political, and economic systems that shape behaviors
and access to the resources they need to maintain good health (Brown,
1991; Gottlieb and McLeroy, 1994; Krieger, 1994; Krieger et al., 1993;
Lantz et al., 1998; McKinlay, 1993; Sorensen et al., 1998; Stokols, 1992,
1996; Susser and Susser, 1996a,b; Williams and Collins, 1995; World
Health Organization, 1986). There also is an effort to expand methods for
evaluating interventions that incorporate an ecologic approach (Fisher,
1995; Green et al., 1995; Hatch et al., 1993; Israel et al., 1995; James,
1993; Pearce, 1996; Sorensen et al., 1998; Steckler et al., 1992; Susser,
1995).

The ecologic or social-systems perspective places the person in their
primary social context and observes how he or she interacts with other
important factors to affect and be affected by disease outcomes. The social
context with the most immediate effects on disease management and with
the greatest implications for intervention is the family, broadly defined
(Campbell, 1986; Campbell and Patterson, 1995; Fisher et al., 1998).
However, the ecologic perspective also emphasizes the importance of or-
ganizations, communities, and society as a whole.

Part Two presents relevant theoretical concepts and models and de-
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scribes examples of interventions at the principal levels of the ecologic
perspective, as described in Table 1-1 (individual, family, social network,
organization, community, society). Note that those “levels” can describe
either mechanisms that affect health status and disease etiology function-
ing at that level or the level at which a particular intervention is deliv-
ered. Thus, the distinction is made between community-wide interven-
tions (which for the most part define community as a geographic place
within which to carry out interventions that address individual-level be-
havior change relevant to health outcomes) and community-level inter-
ventions (which target social and structural changes associated with
health status in the community as a whole).

Chapter 5 begins by presenting models and interventions relevant to
the individual and family levels of the ecologic perspective. Chapter 6
then turns to the organization, community, and society levels. Chapter 7
reviews evaluation of the interventions and dissemination of health mes-
sages.
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5

Individuals and Families:
Models and Interventions

Human behavior plays a central role in the maintenance of health,
and the prevention of disease. With an eye to lowering the sub-
stantial morbidity and mortality associated with health-related

behavior, health professionals have turned to models of behavior change
to guide the development of strategies that foster self-protective action,
reduce behaviors that increase health risk, and facilitate effective adapta-
tion to and coping with illness. Several decades of concerted effort to
promote health and decrease risk through individual behavior change
have produced successes, failures, and lessons learned.

This chapter addresses the models of behavior change and interven-
tions designed to influence individual behaviors. It continues to explore
the influence of family relationships on the management and outcomes of
chronic disease.

MODELS OF BEHAVIOR CHANGE

Human behavior plays a central role in the maintenance of health
and the prevention of disease. Growing evidence suggests that effective
programs to change individual health behavior require a multifaceted ap-
proach to helping people adopt, change, and maintain behavior. For ex-
ample, strategies for establishing healthy eating habits in children and
adolescents might be quite ineffective for changing maladaptive eating
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behaviors—that is, when they are used to substitute one pattern for an-
other—in the same population (e.g., Jeffery et al., 2000). Similarly, main-
taining a particular behavior over time might require different strategies
than will establishing that behavior in the first place (e.g., Ockene et al.,
2000). Models of behavior change have been developed to guide strate-
gies to promote healthy behaviors and facilitate effective adaptation to
and coping with illness. Several models for individual behavior change
are reviewed here.

Learning and Conditioning

Among the oldest, most widely researched, and yet most often misun-
derstood models of individual behavior applied to behavior change are
those that deal with fundamental associative or classical conditioning and
the related models of operant conditioning. Classical conditioning, pio-
neered by Pavlov, modifies behavior by repeatedly pairing a neutral stimu-
lus with an unconditioned stimulus that elicits the desired response. Op-
erant-conditioning builds on classical conditioning and focuses on the
hypothesis that the frequency of a behavior is determined by its conse-
quences (or reinforcements; Skinner, 1938). Although learning theory
has been criticized for treating behavior in simplistic and mechanistic
stimulus response terms, modern learning theory addresses complex com-
ponents, including environmental cues and contexts, memory, expectan-
cies, and underlying neurological processes related to learning (Rescorla,
1988). As Kehoe and Macrae (1998) note, today classical conditioning
integrates cognition, brain science, associative learning, and adaptive be-
havior.

Classical conditioning introduced concepts that have been particu-
larly important in the design of health-related interventions, such as rein-
forcement, stimulus–response relationships, modeling, cues to action, and
expectancies. However, given the particular difficulty in maintaining be-
havior changes, the relapse of behaviors that have been eliminated (or
“extinguished”) by an intervention is of particular interest. Relapse of ex-
tinguished behaviors is a major problem in health-related behavior change
interventions, especially those that target alcohol use, smoking, and diet
(Dimeff and Marlatt, 1998; Marlatt and George, 1998; Perri et al., 1992;
Wadden et al., 1998). Extinction initially was conceptualized as a process
in which original learning, and therefore behavior, was unlearned or de-
stroyed. That is, it was assumed that extinguished behavior would no
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longer be elicited by the environmental cues that originally evoked it.
However, extensive research shows that extinction does not involve un-
learning, but rather new learning that does not overwrite the original
learning. Furthermore, the physical environment and social context in
which extinction takes place, as well as such internal states as emotions,
drug-related states, and time, will influence the process of extinction (Bou-
ton, 1998, 2000).

Those findings have important implications for health-related behav-
ior change. Specifically, the effectiveness of an intervention to reduce or
eliminate a health risk, such as cigarette-smoking, will be limited to the
extent that it is bound to the context in which it is delivered. As noted by
Bouton (2000, p. 58), “the reformed smoker who once habitually smoked
in a particular setting at work, or under the influence of a particular drug
or alcohol, or in the presence of negative affect will be ready to lapse
when cigarettes are made available in one of those contexts again. We
now think of extinction as inherently context-specific, with the term ‘con-
text’ being broadly defined.”

One important implication of those findings is the importance of elic-
iting extinction in different contexts, including various physical environ-
ments, times, and emotional states. For example, extinction trials that are
more widely spaced and in separate locations are more likely to be effec-
tive than core sessions that occur within short periods or in similar physi-
cal circumstances. Behavior change efforts should recognize the possible
influence of contextual cues, identify the cues that might be involved,
and help people avoid (or cope with) the contexts connected with the
original health-compromising behavior, whether physical environments,
interpersonal relationships, or negative emotional states. The learning of
the new behavior (or extinction of the old) should take place in the con-
texts in which the person will need it the most.

There is another important difference between original learning and
extinction, namely, that original learning of a behavior readily generalizes
across contexts, whereas extinction does not (Bouton, 2000, p. 61):

[F]irst-learned things seem much more likely to generalize over place and
time. One implication of this is that if we really want to reduce cardiovascular
risk, we should arrange a world in which healthy behaviors are the first things,
not the second things, learned. One way of thinking about research on behavior
change is that the organism seems to treat the second thing learned about a
stimulus as a kind of exception to a rule. It is as if the learning and memory
system is organized with a default assumption that the first-learned thing is cor-
rect, and everything else is conditional on the current context, place, or time.
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That perspective provides support for the importance of preventive
interventions that promote health-enhancing behaviors, as opposed to
interventions  designed to treat or change health-compromising behav-
iors.

The evidence that extinction depends on context is but one of several
important results from basic research on learning and conditioning with
important implications for explaining health-related behavior change.
Closer ties between intervention research and basic learning theory and
research could contribute to what O’Donohue (1998) called “third-gen-
eration behavior therapy,” behavioral interventions that are informed by
recent developments in learning theory and other fields of basic behav-
ioral science.

Cognitive Social Learning

Cognitive social-learning theory (e.g., Bandura, 1977, 1986, 1997)
proposes that reinforcements are not the sole determinants of behavior,
but that behavior changes with observations of others. According to cog-
nitive social-learning theory, the most important prerequisite for behavior
change is a person’s sense of self-efficacy or the conviction that one is able
successfully to execute the behavior required to produce the desired out-
come. People can feel susceptible to an illness, expect to benefit if they
change their behavior, and perceive their social environment as encour-
aging the change, but if they lack a belief that they can indeed change,
their efforts are not likely to succeed. Substantial empirical evidence sug-
gests that self-efficacy beliefs (and the related concept of optimism) are
reliable predictors of behavior, and that they mediate the effects of inter-
vention on behavior change, including a number of health-related behav-
iors (e.g., Bandura et al., 1987; Ewart, 1995; Kaplan et al., 1994; Scheier
et al., 1989; Wiedenfeld et al., 1990). A growing body of literature sup-
ports the importance of self-efficacy in initiation and maintenance of be-
havioral change (Bandura, 1977, 1986; Marlatt and Gordon, 1985;
Strecher et al., 1986).

Self-regulation is a concept that derives from cognitive social learn-
ing theory  (see Bandura, 1986; Baumeister et al., 1998; Carver and
Scheier, 1998; Compas et al., 1999; Eisenberg et al., 1997), and it includes
what many people call “will power.” Self-regulation includes cognitive
and behavioral processes that involve the initiation, termination, delay,
modulation, modification, or redirection of a person’s emotions, thoughts,
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behaviors, physiological responses, or environment (Compas et al., 1999).
Self-regulation can be critical in such health-protective and health-main-
taining behaviors as eating a healthy diet, engaging in regular exercise,
and managing stress. Conversely, the failure or breakdown of self-regula-
tory efforts can be crucial in some risky behaviors, such as smoking, poor
dietary management, and a sedentary lifestyle.

Although much research supports the utility of Social Learning
Theory, limitations have been noted. It is difficult to evaluate the efficacy
of theory-based interventions because the studies have involved only small
numbers of subjects and the intervention designs have been very com-
plex. In addition it is difficult to quantify and measure the conceptual
elements of Social Learning Theory: self-efficacy, influence of observa-
tional learning, and emotional arousal.

Health Belief Model

One of the earliest theoretical models developed for understanding
health behaviors was the health belief model (HBM; Hochbaum, 1958).
The model was developed in the 1950s to explain why people did not
engage in behaviors to prevent or detect disease early. It integrates ele-
ments of operant-conditioning and Cognitive Theory. Operant-condition-
ing theory focused on the hypothesis that the frequency of a behavior is
determined by its consequences while Cognitive Theory gave more em-
phasis to expectations to explain behavior. For example, the desire to
avoid becoming ill is a value, and belief that a specific health behavior
can prevent an illness is an expectancy. Perceived susceptibility is the
perception of personal risk of developing a particular condition, and it
involves a subjective evaluation of risk rather than a rigorously derived
level of risk. Perceived severity is the degree to which the person attributes
negative medical, clinical, or social consequences to being diagnosed with
an illness. Together, perceived susceptibility and perceived severity pro-
vide motivation for reducing or eliminating such threats. The type of ac-
tion taken depends on perceived benefits (beliefs about the effectiveness
of different actions) and perceived barriers (potential negative aspects of
particular actions). People are thought to weigh an action’s effectiveness
in reducing a health threat against possible negative outcomes associated
with that action.

The HBM has been applied, among other things, to influenza inocu-
lation, screening for Tay-Sachs disease, exercise programs, nutrition pro-
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grams, and smoking cessation (Strecher and Rosenstock, 1997). An im-
portant contribution of the model is the recognition that prevention re-
quires people to take action in the absence of illness. This continues to be
useful, for example, in explaining women’s reluctance to perform breast
self-examination or obtain mammograms (Rimer, 1990).

The limitations of the HBM are reviewed by Janz and Becker (1984).
Perhaps the most critical of these is the lack of predictive value for some
of its central tenets. For example, the perceived severity of a risk  does not
reliably predict protective health behaviors (Rimer, 1990). Moreover, the
HBM is more descriptive than explanatory and does not presuppose or
imply a strategy for change (Rosenstock and Kirscht, 1974). The predic-
tive utility of the HBM and its applicability to behavior change can be
improved by adding variables, such as self-efficacy, or by integrating it
with other models.

Theory of Reasoned Action

The Theory of Reasoned Action was first proposed by Ajzen and
Fishbein (1980) to predict an individual’s intention to engage in a behav-
ior at a specific time and place. The theory was intended to explain virtu-
ally all behaviors over which people have the ability to exert self-control.
Factors that influence behavioral choices are mediated through the vari-
able of behavioral intent. In order to maximize the predictive ability of an
intention to perform a specific behavior, it is critical that measures of the
intent closely reflect the measures of the behavior, corresponding in terms
of action, target, context, and time.

Behavioral intentions are influenced by the attitude about the likeli-
hood that the behavior will have the expected outcome and the subjec-
tive evaluation of the risks and benefits of that outcome. The predictive
power of the model depends significantly on the identification of most or
all of the salient outcomes associated with a given behavior for any par-
ticular target population.

Stages-of-Change Model/ Transtheoretical Model

Beginning with the first formulation of the HBM, Hochbaum (1958)
assessed the “readiness” of adults to participate in screening. The inclu-
sion of beliefs about susceptibility to illness and the personal benefits of
screening was seen as an essential element in “readiness.” The concept
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was expanded into more elaborate models, such as the Transtheoretical
Model (also known as the Stages-of-Change Model) first proposed by
Prochaska and DiClemente (1983). This model characterizes the con-
tinuum of steps that people take toward change and includes the activities
or processes to move people from one stage to another. The earliest stage
of behavior change starts with moving from being uninterested, unaware,
or unwilling to change (precontemplation) to considering a change (con-
templation). This is followed by the decision to take action (preparation)
and the first steps toward the behavioral change (action). With deter-
mined action, the requirement for maintenance and relapses are recog-
nized as part of the process. In addition to these temporal stages, the
Transtheoretical Model encompassed the concepts of decision criteria,
self-efficacy, and change processes (consciousness-raising, relief from nega-
tive emotions associated with unhealthy behavior, self-reevaluation, en-
vironmental reevaluation, committing to change, seeking support, substi-
tuting healthier alternative behaviors, contingency management, stimulus
control, and recognizing supportive social norms; Prochaska et al., 1997).
The Transtheoretical Model has been influential in research on smoking
and was recently extended to other health risk behaviors (Prochaska et
al., 1994).

The theoretical validity of the Stages-of-Change Model for behavior
change is a matter of controversy (Budd and Rollnick, 1997; Sutton,
1996). Although early cross-sectional studies provided support for the
theory (DiClemente et al., 1991; Fava et al., 1995), recent longitudinal
studies did not support the Transtheoretical Model (Herzog et al., 1999;
Sutton, 1996). Furthermore, multivariate analyses of several behavioral
predictors demonstrate that the stages are weak predictors of cessation
(Farkas et al., 1996; Pierce et al., 1998). Variables from cognitive social
learning—such as outcome expectancy, self-efficacy, and behavioral self-
control—appear to be better predictors of change than are the stages and
associated processes (Bandura, 1997; Herzog et al., 1999).

Despite questions about its theoretical validity, the model has con-
tributed to the recognition that most potential recipients of health-re-
lated behavior change efforts are not motivated to change. Population
surveys show 80% of the target group in the “precontemplation” or “con-
templation” stages. That result draws attention to the potential of ap-
proaches that increase motivation for health promotion and illness pre-
vention. The development of innovative motivational programs to
encourage less interested people to consider healthier lifestyles represents
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a new direction in health and behavior change (e.g., Miller and Rollnick,
1995).

Social Action Theory

One important example of a model that attempts to integrate indi-
vidual psychological processes with social contextual factors is Social-
Action Theory (Ewart, 1991), which builds on Social Cognitive-
Learning Theory, models of self-regulation, processes of social interdepen-
dence and social interaction, and underlying biological processes to pre-
dict health-protective behaviors and outcomes (Ewart, 1991). It views the
person as influenced by environmental contexts or settings to which he or
she brings a particular temperament and biological context. Thus, a
person’s capacity to practice healthy eating habits and to exercise is influ-
enced by access to health-enhancing foods and safe places to exercise and
by internal goal structures, self-efficacy beliefs, and problem-solving skills.

In Social-Action Theory, biology and social and environmental con-
texts determine the success of interventions to promote individual behav-
ior change (Ewart, 1991). Most behavioral research, however, has focused
on individual strategies to facilitate desired changes, and less is known
about how social and other contextual factors can be mobilized to pro-
mote behavior change. Social-Action Theory specifies mediating mecha-
nisms that link organizational structures to personal health and incorpo-
rates key concepts from the earlier theoretical models, including
self-efficacy and outcome expectancies. Some applications of social-ac-
tion theory focus on the mechanisms and maintenance of behavior change
(Ewart, 1990), again placing the focus on the influence of context on
individual behavior.

Social-Action Theory provides a framework for multilevel approaches
to health promotion and illness prevention. It offers a theoretical ratio-
nale for intervening in health policy and for creating environments that
are conducive to self-protective choices. It provides an approach for de-
fining public health goals and modifiable social and personal influences
that can be used to encourage individual health-related behavior change.
Social-Action Theory fosters interdisciplinary collaborations by incorpo-
rating and coordinating the perspectives of the biological, epidemiologic,
social, and behavioral sciences.
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Summary of Models for Behavioral Change

Strong conceptual models are available to guide the development,
implementation, and evaluation of health-related behavior change inter-
ventions. While the models are useful constructs for thinking about be-
havioral change, they each have their limitations and each addresses dif-
ferent behavioral attributes. Furthermore, only rarely have these models
been appropriately applied to interventions (IOM, 2001). The IOM re-
port (2001) suggests that contextual and individual factors contributing
to behavior should be fully surveyed and assessed from the perspective of
the various models to gain insights from each as to pathways and barriers.
It is prudent for researchers to look beyond specific models and to draw on
general concepts of behavior change.

Recent advances in research on classical conditioning and self-regula-
tion have important implications for establishing, reducing, and main-
taining health-related behaviors. Establishing a stronger link with basic
behavioral science promises to provide important directions for the con-
tinued development of health-related  behavior interventions. Social Ac-
tion Theory provides a promising way to integrate elements of several
broad models in an attempt to account for health-related behavior change.

INTERVENTIONS TARGETED AT INDIVIDUALS

In response to mounting evidence that behaviors, such as cigarette-
smoking and consumption of high-fat diets, are risk factors for chronic
diseases, several studies target interventions for medically at-risk individu-
als. Some landmark clinical trials, such as the Multiple Risk Factor Inter-
vention Trial (MRFIT Research Group, 1982), have contributed to our
understanding of risk factors in disease. Trials also focus on psychosocial
interventions after disease onset to improve treatment adherence and
medical outcomes. Other interventions arise from the concept of popula-
tion-attributable risk, which measures the amount of disease in the popu-
lation that can be attributed to a given exposure (Marmot, 1994). A large
number of people exposed to a small risk might generate more cases than
will a small number exposed to a high risk (Rose, 1992), so that when risk
is widely distributed in the population, small changes in behavior across
an entire population can yield larger improvements in population-attrib-
utable risk than would larger changes among a smaller number of high-
risk individuals (Marmot, 1994; McKinlay, 1995; Rose, 1992). Both ap-
proaches are described below.
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Clinical Interventions

Clinical trials such as the Multiple Risk Factor Intervention Trial
(MRFIT Research Group, 1982), the Lipid Research Clinics Coronary
Primary Prevention Trials (Lipid Research Clinics Program, 1984a,b), and
the Lifestyle Heart Trial (Ornish et al., 1990) have provided important
contributions to the development of successful interventions and to the
current understanding of risk factors for disease. Education and counsel-
ing can promote primary prevention measures reducing smoking and
choosing a healthy diet. Interventions aimed at secondary prevention be-
haviors can influence early detection of illness. For instance, willingness
to self-examine and participate in screening procedures is important for
detection and treatment of cancer. Psychosocial interventions can im-
prove people’s coping skills and provide emotional support, thereby im-
proving quality of life and medical outcomes among the chronically ill.
The role of behavioral interventions for improving adherence to treat-
ment is discussed below. Interventions addressing behavioral and psycho-
social risk factors are also briefly reviewed.

Adherence

Adherence, the match between a patient’s behavior and health care
advice (Haynes et al., 1979), mediates the effectiveness of treatment rec-
ommendations, the scientific evaluation of treatment protocols, and even
public health. For example, when treating bacterial infections, some pa-
tients stop taking antibiotics when symptoms stop, but before all the tar-
geted bacteria are eradicated, resulting in relapse for the patient and the
development of resistant bacteriological strains. Failure to follow medical
recommendations for treatment is a common problem  that is not without
controversy. The term “adherence” has been increasingly used to replace
the previous label of  “compliance” to convey the patient’s active partici-
pation in following a treatment regimen, rather than the patient’s submis-
sion to a provider’s directive (Roter et al., 1998). Between 30% and 70%
of patients do not adhere effectively to treatment recommendations. Non-
adherence to difficult behavioral recommendations, such as smoking ces-
sation or following a restrictive diet, occurs in more than 80% of patients
(National Heart, Lung, and Blood Institute [NHLBI], 1998). The reasons
are varied: Providers sometimes fail to describe the treatment regimen
clearly, resulting in confusion on the part of the patient. Patients may also
not fully appreciate the consequences of nonadherence. Some regimens
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interfere with daily activities, particularly those requiring multiple doses
each day, or those with special instructions regarding meals (e.g., take on
empty stomach).  Side effects, such as hair loss, can be embarrassing; oth-
ers, such as dry mouth or gastrointestinal problems, can be uncomfortable.
Insurance limits on reimbursement for treatments also can affect adher-
ence. Nonadherence is more than failure to take medications as prescribed
or to follow other recommendations for health behavior changes. One
survey of oncologists (Hoagland et al., 1983) showed that failure to return
for recommended outpatient treatments was the most frequent source of
nonadherence. Adherence often depends on the nature of treatment.
Therapies that are simple or that produce prompt relief of pain or symp-
toms typically result in high levels of adherence (Dunbar-Jacob et al.,
2000). Adherence is usually poor if therapies last a long time, if they are
preventive rather than curative, or if they are complicated. Patients who
experience psychological problems or substance abuse are less likely to
adhere (NHLBI, 1998).

Renewed attention has been given to non-adherence in recent years,
led by concerns about the development of multi-drug-resistant tuberculo-
sis (Cohen, 1997) and HIV (Chesney et al., 1999). Multidisciplinary re-
search efforts are developing new self-report assessments of adherence that
show significant relationships with biological outcomes. Electronic medi-
cation monitors, which are being used increasingly in research, provide
more accurate estimates of adherence to medication regimens and suggest
that patients overestimate their own adherence (Cramer et al., 1989) and
that provider estimates of adherence are not better than chance (Haubrich
et al., 1999).

Effective interventions have been developed to improve cooperation
in the acute-care setting. For example, adjunctive nonpharmacologic an-
algesia involving self-hypnosis has been shown in two randomized trials to
reduce pain, anxiety, patient-controlled medication use and episodes of
hemodynamic instability and to reduce procedure time by 22% (Lang et
al., 1996, 2000).

There have been surprisingly few studies of interventions that might
enhance adherence (Shumaker et al., 1998). A recent systematic review
of randomized trials of interventions to help patients adhere to medica-
tions revealed that successful interventions were those that were multifac-
eted, including such features as more convenient care, information, coun-
seling, reminders, self-monitoring, reinforcements, and other forms of
supervision and attention (Haynes et al., 1996). Relatively few studies
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have evaluated the benefits of interventions that require permanent
lifestyle changes. The difficulties in sustaining the cessation of smoking,
weight loss, or initiation of exercise are well recognized (Marlatt and
George, 1998). The relapse rates, however, are not uniform for these be-
haviors. The rate of relapse from treatment of serious obesity is more than
90%, leading to revision of goals in its treatment to more modest but
sustainable weight loss (Wadden et al., 1999), but half of those who stop
smoking will remain completely abstinent for 2 years (Spiegel et al., 1993).

Addressing Psychosocial Risk Factors

As described in Chapter 2, depression is a risk factor for mortality
from multiple causes. Furthermore, “distressed high utilizers” of medical
care are substantially more likely to suffer from psychiatric disorders, in-
cluding major depression, generalized anxiety disorder, and substance
abuse (Von Korff et al., 1992). Poor adjustment to illness can increase the
cost of medical care by as much as 75% (Browne et al., 1990). These
problems make the development of programmatic interventions to pro-
vide psychosocial support both humane and expedient. Thus, providing
appropriate psychotherapeutic and psychopharmacologic treatment for
them not only can improve coping and reduce patient discomfort but also
can make the delivery of medical care more efficient. The contributions
of clinical behavioral and psychosocial interventions to diabetes, cancer,
and heart disease are explored briefly. A recent chapter (Baum, 2000)
from an Institute of Medicine (IOM) report provides further discussion of
the influence of stress in cancer and cardiovascular disease.

Diabetes Mellitus.  To reduce the incidence and severity of complications
of diabetes, including vascular, coronary, renal, and neurologic disease,
blood sugar must be carefully regulated. Adherence to medication regi-
mens, glucose testing, exercise, and diet influences medical outcomes.
Research indicates that coping skills and family stresses influence the man-
agement of diabetes (see Glasgow et al., 1999, for a review). Furthermore,
depression is a serious co-occurring problem in diabetes (Glasgow et al.,
1999; Jacobson, 1996; Lustman et al., 1992) that can affect glycemic con-
trol (Lustman et al., 2000). Several reviews and meta-analyses have dem-
onstrated the effectiveness of educational approaches aimed at increasing
knowledge, control, and self-efficacy among diabetics (Brown 1990, 1992,
1999; Hampson et al., 2000; Padgett et al., 1988). On the other hand,
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education did not consistently improve metabolic control (Grey, 2000).
Psychosocial interventions (for example, enhancing coping skills and peer
support) seem to provide greater success in improving both metabolic out-
comes and quality of life (Grey, 2000; Grey et al., 1999). Educational
interventions could be more effective when used in combination with
behavioral psychosocial interventions (e.g., Brown, 1999, Clement, 1995).
However, concerns exist that the beneficial changes might not be sus-
tained long beyond the intervention (Brown, 1992).

Cancer. There is evidence that psychosocial interventions can improve
quality of life, psychological adjustment, health status, and survival of can-
cer patients (see reviews by Andersen, 1992; Blake-Mortimer et al., 1999;
Compas et al., 1998; Fawzy et al., 1995; Helgeson and Cohen, 1996; Meyer
and Mark, 1995, Montazeri et al., 1998). A meta-analysis of 116 studies
on the effects of psychoeducational care provided to adult cancer patients
concludes that interventions affect anxiety, depression, and mood (Devine
and Westlake, 1995). Another analysis of 45 psychosocial interventions
showed statistically significant emotional benefits in adults (Meyer and
Mark, 1995). Various interventions have been tested, including teaching
specific methods of coping with the stress of cancer (Edgar et al., 1992;
Fawzy et al., 1990; Telch and Telch, 1986), providing education and infor-
mation (Manne et al., 1994), and providing social support and facilitating
expression of emotions (Spiegel and Classen, 1995; Spiegel et al., 1981,
1989). Their relative effectiveness has been difficult to assess (Devine and
Westlake, 1995; Fawzy, 1999; Meyer and Mark, 1995).

Some evidence supports the effectiveness of psychosocial interven-
tions to improve medical outcomes and prolong survival (for reviews, see
Creagan, 1999; Greer, 1999). Spiegel and colleagues (1998) found that
psychosocial group treatment in metastatic cancer patients doubled sur-
vival time to an average of 18 months, from the point of randomization. A
study by Richardson et al. (1990) showed that lymphoma and leukemia
patients assigned to 1 of 3 educational and home-visiting supportive inter-
ventions had significantly longer survival than did patients allocated to
routine care (control). The effect was sustained even when differences in
medication adherence were controlled. In a study of 125 patients with
metastatic melanoma, quality of life was found to be associated with dura-
tion of survival (Butow et al., 1999). A randomized controlled trial of 6
weeks of intensive group therapy aimed at developing active coping among
80 malignant melanoma patients significantly reduced mortality at 6-year
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follow-up (Fawzy et al., 1993). The mechanisms through which psychoso-
cial interventions exert their effect is unknown, but it has been suggested
that depression exacerbates symptoms (Evans et al., 1999) and that psy-
chotherapy augments the immune response (for reviews, see Kiecolt-
Glaser and Glaser, 1999; Spiegel et al., 1998). These results should be
explored further and confirmed.

Although the potential of psychosocial intervention to slow the pro-
gression of cancer is promising, the literature is limited and several reports
refute the hypothesis (for example,  Cunningham et al., 1998; Gellert et
al., 1993; Ilnyckyj et al., 1994; Linn et al., 1982; Morgenstern et al., 1984).
One meta-analysis (Meyer and Mark, 1995) showed a small effect of psy-
chosocial interventions on medical measures that was not statistically sig-
nificant. Carefully designed studies are needed to clarify this issue.

Coronary Disease. Primary prevention can reduce the incidence of coro-
nary disease (Chapter 3), but psychosocial interventions also can affect
morbidity and mortality in at-risk patients. As described in Chapter 2,
several studies have recently demonstrated that social isolation, depres-
sion, and type A personality traits—especially hostility—can mediate
medical outcomes for patients with coronary disease (also see Rozanski et
al., 1999; Williams and Littman, 1996). Evidence is increasing that psy-
chosocial interventions after the onset of disease are effective supplements
to routine cardiac care. One recent meta-analysis of 37 studies (Dusseldorp
et al., 1999) found that psychoeducational programs reduced mortality by
34% and decreased recurrence of myocardial infarction by 29%. Another
meta-analysis (Linden et al., 1996) of 23 clinical trials on coronary artery
disease reported a similar significant reduction in morbidity and mortality
with psychosocial interventions, especially during the first 2 years.

The interventions included in the analysis by Linden et al. (1996)
were diverse but consistently positive. Powell and Thoresen (1988) found
that counseling designed to reduce hostility and impatience typical in
type A people reduced mortality among acute myocardial infarction pa-
tients who had less serious cardiac disease. Ornish et al. (1990) demon-
strated that an intensive program of group support, stress management,
moderate exercise, smoking cessation, and strict vegetarian diet resulted
in a measurable reversal of coronary artery disease. Blumenthal et al.
(1997a) found that stress management in coronary artery disease patients
significantly reduced the subsequent risk of a cardiac event.

Many studies support psychosocial interventions, but other evalua-
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tions show no significant effects. Black et al. (1998) provided psychiatric
evaluation and behavioral therapy to 380 cardiac patients and reported
decreases in depression but not in rehospitalization rates. A clinical trial
by Jones and West (1996) revealed no benefit from relaxation training
and stress management. In contrast to the results of an earlier study that
indicated that simply monitoring for psychological distress in cardiac pa-
tients reduced mortality (Frasure-Smith and Prince 1985), a follow-up
study (Frasure-Smith et al., 1997) could not replicate the results and rec-
ommended against implementing such programs into routine care. The
discrepancies among studies probably result from methodologic limita-
tions, including small study sizes, varied interventions (some of which
may not be behaviorally effective), indefinite clinical endpoints, and lack
of intention-to-treat analyses. To address these limitations, a national
multicentered clinical trial has been initiated (Enhancing Recovery in
Coronary Heart Disease [ENRICHD], 1999), to determine the effects of
psychosocial interventions on 3000 patients. Interventions will target de-
pression and social isolation in patients with a recently diagnosed myocar-
dial infarction. Endpoints will include mortality, nonfatal infarctions, car-
diovascular hospitalizations, and changes in risk factor profiles
(Blumenthal, 1997b; ENRICHD, 2000).

Addressing Behavioral Risk Factors

The primary care physician is in an optimal position to provide advice
on healthy behaviors. Many studies have indicated that counseling by a
primary care physician can be effective in changing the behaviors of pa-
tients but the approaches are varied. Several fundamental characteristics
contribute to the effectiveness of these interventions. Recognition of dif-
fering patient needs is one fundamental characteristic of practices dedi-
cated to enhancing beneficial behavior change. Some patients need only
visual cues as a reminder to ask for help with smoking cessation, to obtain
timely mammograms, to exercise more regularly, or to follow up for man-
agement of depression (Pronk and O’Connor, 1997; Rogers, 1995). Oth-
ers respond more favorably to printed materials, coaching via telephone-
based counseling, or classes. Some patients cannot change health-related
behavior without one-on-one structured education and counseling supple-
mented by frequent reinforcement from their physicians. Multiple mo-
dalities of support are used in the practices that are most heavily commit-
ted to encouraging beneficial behavior change and that target individual
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patients (Oxman et al., 1995). Similarly, multiple methods are necessary
to communicate with physicians and other clinical staff to encourage be-
havior change on their part that reinforces patient behavior change
(Green et al., 1988; Greer, 1988). Chart reminders, computerized medical
records with automated protocols, and physician and other staff education
have all shown promise (Buntinx et al., 1993; Davis et al., 1995).

A second beneficial approach to behavioral intervention is the orga-
nizational leadership to decide to focus on a problem and devote energy
and resources to it (Greer, 1988; Hammer and Champy, 1993; Oxman et
al., 1995; Patti and Resneck, 1972; Rossi, 1992). A clinical practice that
has an enhanced capacity to change patients’ health-related behavior has
leadership able to relate to the physician staff members and to engender
enough emotional, internal, political, and economic support to drive be-
havior-change efforts toward success (Davis and Taylor-Vaisey, 1997).
That presents a major challenge because most clinical practices are orga-
nized to deliver acute care rather than to change patients’ behavior to
prevent illness (Walsh and McPhee, 1992). Engaging busy practices to
reach into new health promotion endeavors for which there is little eco-
nomic reward is challenging, no matter how dedicated the leadership and
clinical staff (Fishman et al., 1997). Rising to such a challenge tests the
leadership and organizational adaptability of any practice that also must
comply with innumerable legal, business, and clinical regulations and re-
quirements. Many variables peculiar to a given practice—such as physi-
cian attitudes, local competitive pressures, staff morale, and socioeconomic
needs of the patient population—can enhance or inhibit change in the
practice toward a greater focus on prevention or other innovation
(Crabtree et al., 1998). For example, changing practice patterns to docu-
ment brief but consistent efforts to encourage smoking cessation initially
proved beyond the reach of many good practices (Kottke et al., 1988).

Health care systems and practices in the United States are moving
toward use of methods to increase the predictable quality and efficiency of
medical care (Berwick, 1989; Carlin et al., 1996; Grimshaw and Russell,
1993, 1994; McDonald, 1976; Miller et al., 1998; Mittman et al., 1992).
Current quality improvement models propose a more active and continu-
ous method of identifying problems and testing interventions. This is a
change from traditional methods of identifying faulty practices and prac-
titioners by investigating clinical cases that have unsatisfactory outcomes
(Balas et al., 1996). Rather than a list of poorly performing health provid-
ers, the result of a continuous improvement model can be a testable hy-
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pothesis that outlines a series of steps for caring for patients with specific
problems that can result in measurable improvement in outcomes or pro-
cesses (Crabtree et al., 1998; McBride et al., 1993; Solberg et al., 1997).

A simplified continuous-improvement model has four steps:  (1) de-
sign a guideline with active participation of clinicians; (2) implement the
guideline; (3) measure the outcomes; (4) study the outcomes, compared
with what was expected, and redesign as needed (Mosser and Sakowski,
1996). Working with two large managed-care organizations, Solberg et al.
(1998) conducted an RCT to assess the effectiveness of a process to help
primary care clinics develop systems for the delivery of preventive ser-
vices. Previous research showed that even when external technical assis-
tance succeeded in increasing preventive services, the services declined to
baseline when the assistance ended (Magnan et al., 1998). To build prac-
tices’ internal capacity to initiate and manage change, the IMPROVE
(Improving Prevention through Organization, Vision, and Empowerment)
trial (Solberg et al., 1998) used organizational development approaches,
such as continuous quality improvement and process consultation. The
intervention facilitated the formation of continuous improvement teams
that instituted prevention processes (Solberg et al., 1995). However, the
extent to which patients in the intervention practices are actually receiv-
ing more preventive services has not been determined.

Clinical practice guidelines are formal statements that provide guid-
ance to health care practitioners regarding specific clinical circumstances.
Ideally, guidelines are based on the best available scientific evidence and
clinical judgment. They should lead to the best patient outcomes and
should steer clinicians away from unnecessary or extravagant interven-
tions. The appeal of practice guidelines has led to remarkable growth in
their development. An editorial in Lancet (Fletcher and Fletcher, 1998)
describes beleaguered clinicians faced with more than 2000 sets of guide-
lines. However, guidelines lack standards of quality and have been devel-
oped by fragmented groups that might have different goals, motivations,
and capabilities. Furthermore, guidelines are often outdated by the time
they are released, often ignore patient preferences (Eddy, 1990), and often
emphasize peer consensus rather than outcome evidence.

Many focused interventions to encourage health-related behavior
change would benefit from population databases that keep track of pa-
tients’ medical histories, behaviors, and attitudes. One fundamental fac-
tor for practice-based interventions is the availability of a database that
defines the population served, accepts searches of health parameters or
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disease targets, and allows tracking of measurable changes in the defined
health behavior or health outcome. An ideal database can link names,
addresses, telephone numbers, diagnoses, pharmacy use, and other use of
health care visits and educational resources (Redding et al., 1993). An
example of a practice-based intervention that requires such a database is
improving the diet and exercise patterns of poorly controlled diabetes
mellitus patients and tracking their metabolic-outcome measurements for
improvement (Thomson O’Brien et al., 1999). However, there has been
little systematic research on the benefits of such databases in the United
States. Practice databases are available primarily in large, well-organized
practices and in staff model health-maintenance organizations whose phy-
sicians or other providers are paid salaries. They are not often used in
smaller group practices because of the cost and personnel required to main-
tain them. Their use also raises major legal and ethical issues of privacy
and confidentiality that have been the topic of several reviews (Gostin,
1997; Sweeney, 1997; Woodward, 1997) .

Need for Research on Practice

Much of the information in this section is based on evidence from
uncontrolled trials and one-time interventions in large multispecialty
group practices and well-organized staff model health maintenance orga-
nizations. Some of the information is based on the opinions of experts.
Little of what is known about dissemination is based on well-controlled
trials wherein a practice-level intervention is compared with reasonably
controlled and parallel practice. Only occasional studies (e.g., Cohen et
al., 1999; Cooper et al., 1997) have tried to assess interventions such as
screening practices at the level of primary care physicians. Little research
funding in the past has been applied to systematic evaluation of funda-
mental (systemic) changes in clinical practices that might support health-
enhancing behavior change in defined populations. Future efforts should
test various hypotheses that would encourage experimentation and prac-
tice-level interventions.

Population-Based Interventions

This section examines a sampling of studies that are representative of
population-based intervention trials in a community, worksite, or school
that are focused on changing individual behavior for primary prevention
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of disease. Given the importance of shifting the population distribution of
disease risk, the effectiveness of interventions must be measured among
the entire population for whom the intervention is intended, and not
only among program participants. In addition, because of the importance
of accounting for the influence of secular trends and for other factors not
associated with the intervention that could affect behavior change, the
studies discussed here included intervention and control conditions alike.
Finally, to narrow the field of potential studies, a focus was given to those
interventions conducted in the United States that targeted primary pre-
vention of cancer or coronary heart disease, although the committee rec-
ognizes that considerable progress has been made using community inter-
ventions to address other public health problems.

Several early population-based community studies, including the Min-
nesota Heart Health Program (MHHP), the Stanford Five City Project
(SFCP), and the Pawtucket Heart Health Program (PHHP), tracked
changes in morbidity and mortality. For subsequent intervention studies,
however, funding did not permit following participants long enough or in
sufficient numbers to determine long-term costs and consequences of the
interventions for survival, quality of life, or disease incidence. Instead,
subsequent population-based intervention research rests on prior evidence
linking behavioral outcomes to health benefits, such as reductions in mor-
bidity and mortality (Chapter 3). Thus, for most population-based trials,
behavior change is the primary outcome. The behaviors examined in-
clude dietary changes, tobacco use, and physical activity.

Community-wide Trials

Large-scale studies. Two early studies targeting cardiovascular disease pre-
vention set the stage for population-based community intervention trials:
the North Karelia Project (Puska et al., 1983) and the 1977 Stanford
Three Community Study (Farquhar et al., 1977; Fortmann et al., 1981).
Although the North Karelia Study was not done in the United States, it is
included here because of its importance as a groundbreaking study of com-
munity intervention trials. The North Karelia Project grew out of that
community’s concern about having the highest heart attack risk world-
wide (Blackburn, 1983; Keys, 1970; Verschuren et al., 1995). Results of a
community-wide intervention implemented in North Karelia were com-
pared with a reference area in eastern Finland. After 10 years, the net
effects among middle-aged males included significant reductions in smok-
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ing, mean serum cholesterol concentrations, mean systolic blood pressure,
and mean diastolic blood pressure; significant declines in mean systolic
and diastolic blood pressure were observed among women (Puska et al.,
1983). The study set the stage for community-wide intervention studies
in the United States, the first of which was the Stanford Three Commu-
nity Study (SHDPP). Initiated in 1972, that study demonstrated the feasi-
bility and potential effectiveness of mass-media-based educational cam-
paigns combined with intensive instruction of individuals in group or
home classes directed at entire communities (Farquhar et al., 1977;
Fortmann et al., 1981; Maccoby and Solomon, 1981). Significant reduc-
tions in cholesterol and saturated fat were reported at the conclusion of
the intervention and were sustained during a 1-year maintenance period
(Fortmann et al., 1981).

In the late 1970s, three large community-wide intervention trials were
funded by the National Heart, Lung, and Blood Institute: SFCP (Farquhar
et al., 1990), MHHP (Luepker et al., 1994), and PHHP (Carleton et al.,
1995). All targeted change in risk factors for coronary heart disease
(CHD), including high blood pressure, elevated blood cholesterol, ciga-
rette-smoking, and obesity. None was randomized; rather, communities
were matched to optimize comparability of study conditions (Murray,
1995). The multiple-risk-factor intervention trials varied in length from 5
to 7 years, and they tracked changes in morbidity and mortality beyond
the intervention period. The interventions were aimed at raising public
awareness of CHD risk factors through media education. Other objectives
were to change risk-related behaviors through public education in schools,
worksites, and other community organizations; educate health profession-
als; and initiate environmental change programs, such as labeling of foods
sold in grocery stores and restaurants. For SFCP, significant effects were
observed in blood cholesterol, smoking, and systolic and diastolic blood
pressure; and decreases in risk—shown in composite risk factor indices—
were significantly larger in the intervention than in the comparison com-
munities (Farquhar et al., 1990). At the 3-year follow-up, the possibility
was suggested of sustaining at least some observed outcomes, although the
magnitude of the long-term effects was small (Winkleby et al., 1996).
Fewer significant results were observed in MHHP and PHHP. MHHP re-
ported significant effects for smoking prevalence among women and for
physical activity (Luepker et al., 1994). PHHP resulted in smaller increases
in body mass index in the intervention communities than in the controls;
no other significant results were reported (Carleton et al., 1995).
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In 1989, the National Cancer Institute (NCI), building on methods
used in cardiovascular disease studies, launched the Community Inter-
vention Trial (COMMIT) for Smoking Cessation (COMMIT, 1991). The
trial used 11 matched pairs of communities across North America, and it
was designed to test the effectiveness of a multifaceted, 4-year community
intervention to encourage smokers, particularly heavy smokers, to achieve
and maintain cessation (COMMIT, 1991, 1995a,b). A significant effect
was observed among light-to-moderate smokers, and it appeared to be
greater among a less-educated subgroup of participants (COMMIT,
1995a). There was no effect among heavy smokers (COMMIT, 1995a,b).

Although not a randomized, controlled intervention trial, the Ameri-
can Stop Smoking Intervention Study (ASSIST) was a large-scale, 7-year
demonstration project building on randomized community-wide interven-
tion trials. The intervention was implemented in 17 states through a part-
nership among NCI, the American Cancer Society, state health depart-
ments, and other organizations. The primary goal was to reduce smoking
prevalence and cigarette consumption. To assess the results, investigators
compared data from ASSIST and non-ASSIST states. Comprehensive
tobacco control programs emphasized policy interventions, including in-
door air, pollution, youth access, advertising, and tobacco taxes, as well as
mass-media interventions and program services such as cessation classes
(Manley et al., 1997a,b). Per capita consumption of cigarettes was compa-
rable in ASSIST and non-ASSIST states before the beginning of the 1993
intervention. By 1996, smokers in ASSIST states were smoking 7% fewer
cigarettes per capita. The intervention also included guidelines for raising
cigarette excise taxes as a means of reducing consumption. Inflation-ad-
justed cigarette prices were nearly identical in both groups of states before
1993. Although the tobacco industry reduced prices during this period, in
1994 the average price was more than $0.12/pack higher in intervention
than in control states (Manley et al., 1997a,b).

Small-scale studies. Several recent community-wide studies have bor-
rowed principles from the early large cardiovascular disease prevention
trials, but they have been implemented on a smaller scale and with smaller
budgets. It might be difficult for such studies to achieve the necessary
intensity and reach to show significant intervention effects. The Bootheel
Heart Health Project, for example, was conducted in a six-county area in
southeastern Missouri (Brownson et al., 1996). This rural area has the
largest African American population in Missouri, and it is characterized
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by high rates of poverty and low education levels. The intervention was
tailored to the community through the participation of local coalitions,
each establishing its own priorities for intervention. The researchers con-
ducted population-based cross-sectional surveys before and after the inter-
vention to compare results in communities where there were coalitions
against results from communities that did not have coalitions. Physical
inactivity decreased and the prevalence of self-reported cholesterol screen-
ing increased in communities with active coalitions. Differences observed
in self-reported weight gain were in the right direction, although not sta-
tistically significant. No differences were found for fruit and vegetable
consumption or for smoking prevalence. Similar results were observed in
the Heart to Heart Project, which reported decreases in dietary fat con-
sumption and increases in cholesterol screening (Croft et al., 1994; Heath
et al., 1995).

A more targeted definition of “community” was used in the Physical
Activity for Risk Reduction (PARR) Project, conducted with residents of
rental communities administered by the housing authority in Birming-
ham, Alabama (Lewis et al., 1993). PARR targeted physical inactivity
among African Americans of low socioeconomic status who were resi-
dents of public housing, and it was evaluated in eight communities ran-
domly assigned to intervention through a staged design (n = 6) and con-
trol (n = 2). Baseline assessments confirmed the low levels of physical
activity in the target population. Despite using community residents as
interviewers, however, there were substantial problems in obtaining par-
ticipation from randomly selected households, particularly in the initial
survey. Pre- and post-intervention physical activity scores were not sig-
nificantly different in the intervention and control communities.

In a move toward ensuring greater community input, the Kaiser Fam-
ily Foundation’s Community Health Promotion Grant Program (CHPGP)
offered communities substantial flexibility in developing program targets
that were responsive to local needs and priorities. This program was de-
signed to foster community health promotion efforts targeting cardiovas-
cular disease, cancer, substance abuse, adolescent pregnancy, and injuries
(Tarlov et al., 1987; Wagner et al., 1991). Comparisons among 11 inter-
vention and 11 control communities, however, indicated little evidence
of positive changes in the outcomes selected by the intervention commu-
nities (Wagner et al., 1991). That project illustrates the challenges of
interpreting results when the intervention is not standardized across com-
munities; the lack of consistency in the results was due at least in part to
differences in the interventions (Cheadle et al., 1995).
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Conclusions. The ability to draw conclusions on the basis of these trials is
limited by their designs and methods. Only a few included an adequate
number of communities to provide sufficient statistical power. Most stud-
ies used random samples for project evaluation, but the response rates
varied widely, and few studies had adequate response rates. Most studies
used nonvalidated self-report of behaviors as outcome measures. Few stud-
ies reported the results of process tracking. The assignment of multiple
communities is expensive, and ultimately might require multicenter col-
laborations, such as that used in the COMMIT (1991) study.

Worksite Trials

In the past 15 years, an increasing number of health promotion stud-
ies have been conducted in workplaces and worksites are now considered
important channels for delivery of interventions to reduce chronic disease
among adult populations (Abrams, 1991; Abrams et al., 1994; Fielding,
1984; Heimendinger et al., 1990; Tilley et al., 1999). The U.S. Depart-
ment of Health and Human Services conducted two National Surveys of
Worksite Health Promotion Activities, one in 1985 and another in 1992
(USDHHS, 1985, 1992). In 1985, 66% of private worksites with 50 or
more employees offered health promotion activities. This increased to
81% by 1992 (McGinnis, 1993). Many worksite trials have targeted can-
cer and cardiovascular disease risk factors either as discrete trials (Byers et
al., 1995; Emmons et al., 1999; Glasgow et al., 1995, 1997; Heirich et al.,
1993; Jeffery et al., 1993, 1994; Salina et al., 1994; Sorensen et al., 1992,
1996, 1999; Tilley et al., 1999) or within the context of larger commu-
nity-wide trials (Glasgow et al., 1996; Sorensen et al., 1993). Most of
those studies used individual behaviors as the primary outcome. Interven-
tion methods included strategies to incorporate employee input and a va-
riety of activities based on tested behavior change theories. The reported
interventions ranged from more intensive group behavioral counseling
sessions of varying duration and number and supervised exercise prescrip-
tions to less intense interventions with a wider reach, such as mailed self-
help materials and newsletters. Several of the programs achieved statisti-
cally significant effects on smoking cessation (Jeffery et al., 1993; Salina
et al., 1994; Sorensen et al., 1993, 1996). Jeffery and colleagues (1994)
reported that where worksites changed from unrestrictive to restrictive
tobacco control policies during the course of the intervention, there were
significant reductions in smoking among employees. In the Working Well
trial (Sorensen et al., 1996), no trialwide differences in smoking cessation
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were observed, but one of the four participating study centers reported
significant effects for 6-month abstinence rates. That study center was
unique in that it integrated an occupational health focus into the health
promotion intervention, thereby targeting a key concern of workers in
the participating worksites (Sorensen et al., 1995).

The Working Healthy Project (WHP), a multi-risk-factor study that
was part of the Working Well trial, showed significant increases in self-
reported exercise behavior in the intervention group as compared with
controls (Emmons et al., 2000). Dishman and colleagues (1998) reviewed
26 studies of worksite interventions targeting physical activity, including
those that did and did not use the worksite as the unit of analysis. The
poor scientific quality of the studies precludes judgment about whether
such interventions can increase physical activity, and the researchers con-
cluded that there is a need for studies that use valid designs and methods.

School Trials

Over the past two decades, extensive attention has been paid to health
promotion and disease prevention among youth, particularly in schools.
Schools provide an established setting in the community for reaching chil-
dren and their families (Best, 1989; Perry et al., 1989; Stone and Perry,
1990; Stone et al., 1989). Several reviews summarize school-based smok-
ing, physical activity, and nutrition education intervention trials from the
1980s and 1990s (Best, 1989; Contento et al., 1992; Flay et al., 1985;
Stone et al., 1998). Some of those trials and analyses are reviewed here.

Reviews of youth smoking-control interventions generally conclude
that social influence interventions can curb smoking onset (Best et al.,
1988) although  recent meta-analyses yielded a somewhat guarded picture
of their efficacy. The first (Bruvold, 1993) found that effect sizes were
largest for interventions that focus on social reinforcement, moderate for
those with either a developmental orientation or a focus on increasing
social norms, and small for interventions with a health information focus.
A second meta-analysis (Rooney and Murray, 1996) reviewed 90 studies
of school-based smoking prevention programs published in 1974–1991.
They concluded that the influence of peer or social programs could be
improved if they were delivered early in the transition from elementary to
middle school (e.g., 6th grade), if same-age peer leaders were used, if they
were part of a multicomponent health program, and if booster sessions
were included in subsequent years. Although the average effects were
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small, with a reduction in smoking of as little as 5%, and only 20–30%
under optimal conditions, school-based programs showed promise. The
Life Skills Training (LST) program, a school-based intervention that
teaches personal coping and social skills, has shown promising effects in
both immediate and longer-term outcomes (Botvin et al., 1995).
Dusenbury and Falco (1997) reported that the results of the 10 published
studies of the LST program showed reductions up to 50% to 75% in to-
bacco, alcohol, and marijuana use at post-test, and a 6-year follow-up of
over 4,000 participants indicated a 44% reduction in tobacco use.

Recognition of multilevel influences on smoking in youths has led to
multifaceted interventions, including schoolwide media campaigns in
combination with individual approaches. Such programs have been effec-
tive in reducing smoking prevalence throughout secondary school (Perry
et al., 1992). A trial focusing on high-risk youths tested a combined pro-
gram of mass media and standard school smoking prevention programs.
This program was implemented in two schools; two other schools (the
controls) had only the school program. At the 2-year followup, preva-
lence of smoking in the schools was compared; participants in the com-
bined program showed a significantly lower prevalence of smoking than
the controls (Flynn et al., 1997).

A recent school-based smoking prevention program (Peterson et al.,
2000), The Hutchinson Smoking Prevention Project (HSPP), randomly
assigned 40 school districts to experimental or control groups. Students
were followed from grade 3 until 2 years after high school. An enhanced
social-influence approach to the intervention was used, containing the 15
“essential elements” for school-based tobacco prevention developed by an
NCI Advisory Panel (explained in Flay, 1985; Glynn, 1989). No signifi-
cant differences between the control and experimental groups were evi-
dent at grade 12 or 2 years after high school suggesting that the interven-
tion had little, if any, impact. The highly controlled, and well-designed
nature of the study, including the high follow-up rates, high compliance
with the intervention, the maintenance of the randomization by the
school districts, well-matched control and treatment groups, and appro-
priate statistical analysis, strongly suggest that the failure to achieve
change was a result of a failed intervention and not poor methodology.
This conclusion implies that future interventions need to take a different
approach, critically rethinking the interactions of biological, behavioral,
and psychosocial risk factors at social and cultural contexts.

A review of the literature of school-based physical activity interven-
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tion research in 1980s and 1990s (Stone et al., 1998) found that the work
was based on multiple theoretical approaches and incorporated simulta-
neous multicomponent interventions. In general, the studies found sig-
nificant intervention effects for student knowledge and for psychosocial
factors related to physical activity. Significant positive behavior changes
were less common, but they were demonstrated in several studies (Dale et
al., 1998; Homel et al., 1981; Killen et al., 1988; Leslie et al., 1998;
Luepker et al., 1996; McKenzie et al., 1996; Sallis et al., 1999; Tell and
Vellar, 1987). Two studies that conducted long-term follow-up found sus-
tained significant differences up to 12 years after the intervention
(Luepker et al., 1996; McKenzie et al., 1996; Tell and Vellar, 1987). The
more extensive interventions typically had better results (Stone et al.,
1998).

Most youth intervention programs to enhance physical activity have
been conducted in school environments, typically through the physical
education programs in elementary schools. The Child and Adolescent
Trial of Cardiovascular Health (CATCH), a multicenter randomized trial
for grades 3–5 involving 5,100 students in 96 schools, developed an inten-
sive, teacher-based curriculum for enhancing health behaviors, including
physical activity (Luepker et al., 1996). The program demonstrated sig-
nificant differences in vigorous physical activity between experimental
and control schools (Luepker et al., 1996); the differences were main-
tained three years after the intervention ended in the 5th grade (Stone et
al., 1998).

Several school-based trials targeted dietary behaviors and found sig-
nificant differences in knowledge, attitudes, and behavior change between
intervention and control schools. Two exemplary programs are the Class
of 1989 Study as part of the Minnesota Heart Health Program for 6th–
12th graders (Kelder et al., 1994) and CATCH for 3rd–5th graders
(Luepker et al., 1996; Perry et al., 1992). Both studies involved school-
based interventions with large samples assessed for a long duration. Both
interventions had beneficial effects on diet and eating habits (Nader et
al., 1999); however, CATCH did not produce effects on physiological
measures related to cardiovascular disease. In a review of interventions to
promote healthy dietary behavior in children and adolescents, Perry et al.
(1997) concluded that school-based nutrition education programs have
been effective in improving aspects of children’s eating behaviors, with
positive effects also observed in physiological outcomes such as serum cho-
lesterol.
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Lessons from Behavioral Intervention Studies

There is clear evidence of efficacy of interventions to establish health-
protective or health-enhancing behaviors, such as diet and physical activ-
ity; to reduce health-risk behaviors, such as smoking; and to facilitate
adaptation to chronic illness, including cancer and heart disease. Yet the
behavior changes frequently are difficult to maintain, which poses an im-
portant challenge to the field. The limited maintenance of behavioral
change seen in initial intervention efforts may be due to the failure to
take into account the contextual factors that allow relapse. Advances will
require the practical application of new research on the role of contribut-
ing contextual factors that include intrapersonal, interpersonal, environ-
mental, and temporal variables. A second challenge is the effective trans-
lation of trials to real-world settings. Generalization of effective
interventions will require an expansion of the assessment of intervention
outcomes delivered in diverse settings. Community-wide and organiza-
tion-wide interventions have shown varied success. The findings are
marred by poor designs and methods. In general, however, the interven-
tions that were more broadly based and multifaceted were more likely to
be effective. These challenges are not confined to advances in individual
behavior change. As later chapters will reflect, similar challenges apply to
all levels of interventions.

FAMILIES AND HEALTH

Another framework for examining health-related behavior change
focuses on the family. The good influence of supportive family relation-
ships is widely accepted in the scientific community (Broadhead et al.,
1983; House et al., 1988; Uchino et al., 1996). Family relationships have
greater emotional intensity than do most other social relationships, and
research suggests that there is a substantive, positive association between
the specific bonds within families and chronic-disease management and
outcomes (Primomo et al., 1990).

The report defines a family as a group of intimates with strong emo-
tional bonds (identification, attachment, loyalty, reciprocity, and solidar-
ity) and a history and future as a group (Gilliss et al., 1989; Ransom and
Vandervoort, 1973). In the United States, the incidence of a “traditional”
family of a married couple with children has decreased from 40% of house-
holds in 1970 to only 25% in 1996 (US Bureau of the Census, 1998).
Considering the family as the setting of disease management requires a
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definition of the family that is narrow enough to be useful in intervention
but broad enough to include the multiple forms that families take in con-
temporary society. In this context, family members generally live together
or close to one another. Our definition of family is not constrained by the
number, configuration, sex, sexual orientation, age, or ethnicity of mem-
bers (Doherty and Campbell, 1988; Holder et al., 1998). It assumes only
three characteristics of family relationships: they persist over time, they
are emotionally intense, and they involve high levels of intimacy in day-
to-day life.

That definition sets family relationships apart from other social rela-
tionships that provide “social support.” It identifies the family as a unique
setting with powerful continuing relationships that assume levels of com-
plexity and organization that go beyond the individual people involved.
Family members create a shared social reality that is linked to health
(Kleinman et al., 1978; Reiss, 1981), and it is in this environment that
most disease management takes place—whether by the patient alone or
with other family members (Ell, 1996).

Family and Disease Management

Chronic disease is a long-term stressor for patient and family members
alike. The nature and intensity of this chronic stress has three important
determinants. The first is the magnitude of the change required of the
patient and family members—in their daily activities and in the way they
relate to one another (Rolland, 1984). The second determinant is the
capacity of the patient, within the circumstances of the family and its
approach to life, to make these changes. Parents, spouses, and other fam-
ily members are assumed to be the primary source of support, and their
ability to meet the needs of the patient is often confounded by the distress
that illness generates in other family members (Baider et al., 1996; Boss et
al., 1990). Distressed household members are less able to provide support
and also might need help themselves (Helgeson, 1994). Third, the avail-
ability of medical assistance and community resources for support of people
with chronic disease can mitigate or exacerbate the stress of illness.

Secure and supportive close personal relationships help patients and
other family members regulate the emotional distress that disease can en-
gender (Saarni and Crowley, 1990; Schmoldt, 1989; Wyke and Ford,
1992). Conflicted family relationships, however, can interfere with regu-
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lation of emotion (Fiscella et al., 1997; Levenson and Gottman, 1983;
Levenson et al., 1994). The body’s homeostatic and allostatic regulatory
systems connect emotional experience to the physiologic stress response
(McEwen, 1998; Sapolsky et al., 1986), and the resulting changes in hor-
monal, immunologic, and neurochemical systems can influence the out-
comes of chronic disease (Kiecolt-Glaser et al., 1997).

Family and Behavioral Risk Factors

Behavior also defines the influence of family relationships on chronic
disease. Stable, secure, and mutual family relationships enhance consis-
tent disease management behavior by permitting a sharing of the burdens
associated with disease. Such relationships enhance joint “ownership” of
disease, which often includes a partitioning of disease management re-
sponsibilities among the patients and others and reduces patients’ emo-
tional and behavioral burdens. A family-focused approach is likely to
maximize intervention effectiveness, whether or not family members other
than the patient are directly involved. For example, at the simplest level,
patient-focused interventions to alter diet might be only minimally effec-
tive if the patient’s spouse shops for food and prepares meals (Cousins et
al., 1992).

INTERVENTIONS TARGETED AT FAMILY INTERACTIONS

Given the importance of family relationships, it is surprising that they
have not been addressed more systematically and extensively in interven-
tion research on the management of chronic disease. Table 5-1 indicates
the relative amount of family-focused intervention research for several
chronic diseases. Most family-based clinical-intervention research has
concerned chronic diseases of childhood and adolescence (e.g., insulin-
dependent diabetes, asthma). Family-focused intervention studies of de-
mentia in the elderly (especially Alzheimer’s disease) are increasing, but
relatively less attention has been directed to family-focused interventions
for diseases of adulthood. For example, of the diseases with the highest
cost to the United States health-care system—cardiovascular disease,
chronic obstructive pulmonary disease, asthma, and non-insulin-depen-
dent diabetes—the latter two have been the subject of very little family-
focused intervention research (Campbell and Patterson, 1995).
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TABLE 5-1 Family Focused Intervention Research on Selected
Chronic Diseasesa

Diseases of Diseases of
Childhood and Adolescence Adulthood and the Elderly

Cystic fibrosis1 Breast cancer1

Cancer1 Coronary arterial disease1

Insulin-dependent diabetes2 Hypertension1

Congenital heart disease1 Non-insulin-dependent diabetes0

Sickle-cell anemia1 Alzheimer’s disease and other dementia2

Asthma2  Human immunodeficiency virus0

Chronic obstructive pulmonary disease and
asthma0

aSuperscript numbers refer to amount of correlational and intervention research found in
literature: 2 = considerable, 1 = some, 0 = little or none.

Interventions for Children and Adolescents with Chronic Disease

An organizational framework of family-focused interventions is help-
ful for comparing outcomes across several diseases. Three categories are
used here and defined in Table 5-2: psychoeducational interventions to
provide information about the disease and methods for its management by
multiple family members, modified psychoeducational interventions to
strengthen and improve family relationship quality and functioning, and
family therapy. These are described below with illustrative examples.

Psychoeducational Interventions

This is the most common type of family-focused intervention. It aims
to increase family members’ understanding of the disease and its manage-
ment and to improve their capacity for management of the disease, in-
cluding early recognition of the stress-induced changes occasioned by
managing disease in the family setting and more effective adaptations that
involve asking for help, reconfiguring expectations, reappropriating roles,
and so on. Education and behavioral methods predominate. Parents and
siblings of ill children are common targets for psychoeducational inter-

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


INDIVIDUALS AND FAMILIES 213

ventions, as are caregivers and their ailing adult relatives. A few interven-
tions of this type targeted the families of adult patients. Secondary pre-
vention—attempts to prevent recurrence, progression, or mortality among
those with a disease—is the goal of most psychoeducational interventions.

For example, psychoeducational interventions for insulin-dependent
diabetes have included groups for parents that run concurrently with
groups for the children who are patients (McNabb et al., 1994; Mendez
and Belendez, 1997; Thomas-Dobersen et al., 1993). Each of those ran-
domized trials enrolled samples of 11–37 families with diabetic children.
They included 6–14 weekly sessions aimed at adherence to treatment and
coping with illness. No differences in metabolic control or self-care were
found. However, improvement in disease knowledge and body image, de-
crease in barriers to adherence, and decrease in daily hassles were docu-
mented in the intervention groups.

TABLE 5-2  Methods of Family-Focused Intervention

I. Psychoeducational interventions with individual family members to facilitate
disease management and to prevent maladjustment to the illness:

• Psychoeducation about the cause, course, and treatment of the disease; how the
disease affects individuals and family relationships over time; and how to access the
medical care system and other resources.

• Cognitive and behavioral, problem-solving methods, including specific programs
to increase action-oriented coping, provide solutions to specific management problems,
and provide techniques for managing psychological comorbidities of medical illness.
II. Interventions that affect family relationship quality and functioning:

• Psychosocial interventions with individual family members or with the family
unit to strengthen relationships as a preventive intervention.

• Multifamily groups to provide psychoeducation and to strengthen family
relationships as a preventive intervention.

• Continuing screening for patients and family members to detect depression,
excessive anxiety, family conflict, and social isolation followed by secondary preventive
interventions for individual family members, the family unit, or multifamily groups to
prevent clinical dysfunction.

• Family “support groups” with well-defined goals and protocols, including self-
help and leaderless groups for primary prevention and professionally led groups for
secondary and tertiary preventive interventions.
III. Family therapy for seriously dysfunctional families only.
IV. Reconfiguration of the health care team to incorporate working with families to provide
a continuing resource for the family as it manages over times—a setting where family
members are known.
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There have been two well-controlled randomized trials of psychoedu-
cational interventions for children with asthma. Tal et al. (1990) studied
an intervention with 28 children and their families and found that pa-
tients in the intervention group took more responsibility for daily health
care and demonstrated greater independence in the family than did pa-
tients in the control group. Medical outcomes were not assessed. Clark
and colleagues (1984) randomly assigned 274 individuals to six 1-hour
group sessions or to treatment as usual. One year later, the intervention
group had fewer emergency room visits and better grades in school than
did the control group.

One well-controlled study of a family-focused intervention for cystic
fibrosis has been published (Bartholomew et al., 1997). It involved sepa-
rate psychoeducational groups for parents, young children, school-age chil-
dren, and adolescents, and it focused on increasing knowledge about cys-
tic fibrosis, self-efficacy, self-management, and quality of life. Compared
with controls, there were improvements in knowledge in all groups, im-
provements in self-efficacy in parents and children (but not adolescents),
better management of the condition, and better health status of the chil-
dren with cystic fibrosis in the first year after the intervention
(Bartholomew et al., 1997).

There has been relatively little research on family interventions for
childhood cancer. Two randomized trials of psychoeducational interven-
tions focused on improving parental coping with the stress of the illness
(Hoekstra-Weebers et al., 1998; Jay and Elliott, 1990). Each failed to show
reduced patient distress, although the parents were less distressed in the
study by Jay and Elliott (1990).

There have been two studies of family-focused interventions for chil-
dren with congenital heart disease. Both were randomized trials of inter-
ventions that focused on decreasing distress related to cardiac procedures
and their aftermath. Campbell and colleagues (1986) studied adjustment
in children after they received cardiac catheterization. The study group,
who received supportive counseling and stress management training, made
a better adjustment than did a control group. The interventions were de-
livered separately for children and parents. Parental reports of stress were
lower in the intervention group, but there were no differences in parents’
or children’s fear, affect, or cooperation during hospitalization.

A subsequent randomized intervention study of patients preparing for
cardiac surgery compared individualized information and coping-skills
training with routine presurgical information for primary caregivers and

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


INDIVIDUALS AND FAMILIES 215

their children before and during hospitalization (Campbell et al., 1995).
Children in the treatment group had a higher level of well-being with a
gradual increase over time. There were no significant treatment effects on
medical outcome measures or on children’s or caregivers’ anxiety. How-
ever, treatment group caregivers perceived themselves as substantially
more competent to care for the children, and the intervention favorably
affected the children’s behavior in the hospital, at home, and at school.

Kaslow and colleagues (Collins et al., 1997; Kaslow and Brown, 1995;
Kaslow et al., 1997) studied a family-focused intervention for sickle-cell
disease. They developed a psychoeducational family intervention aimed
at improving relationships in families of children and adolescents (aged
7–16 years) with sickle-cell disease. The intervention consisted of a cul-
turally and developmentally sensitive manualized treatment in six ses-
sions tailored to the needs and competencies of each child and family. It
included education about the disease, provision of skills for enhancing
stress management and coping, and methods to improve family and peer
relationships. African American health-care counselors conducted all the
interventions. Preliminary post-intervention results revealed that,
compared with families randomly assigned to the usual control condition
(n = 20), youth and their caretakers assigned to the experimental condi-
tion (n = 20) showed greater increases in knowledge about sickle cell
disease. That change is important because treatment compliance has been
found to be greater among patients who have a better understanding of
the disease (Dunbar-Jacob et al., 2000). No reductions in psychological
symptoms were noted for the children or caretakers at the end of the in-
tervention. Six-month follow-up data were collected but have not been
reported.

Interventions Affecting Family Relationship Quality and Functioning

This type of intervention focuses on family relationships and includes
various methods to foster emotional expressiveness, reduce social isola-
tion, prevent disease from dominating family life, help deal with loss, pro-
mote collaboration among family members, improve empathy, deal with
stigma, reinforce developmental family roles, and resolve intrafamily con-
flict. Psychoeducation is often combined with family relationship inter-
ventions, which might be more effective than psychoeducation alone for
secondary prevention. These interventions also appear to be helpful for
tertiary prevention (reducing the duration and effects of established com-
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plications of disease and comorbid psychological disorders) when used se-
lectively for reversing noncompliance with recommended treatments and
for relieving subclinical psychological distress engendered by disease man-
agement burdens in patients and family members.

Children with newly diagnosed diabetes have been studied in indi-
vidual families in intensive full-time programs (Sundelin et al., 1996),
intensive home follow-up and crisis intervention (Galatzer et al., 1982),
and weekly outpatient sessions with boosters at 6 and 12 months
(Delamater et al., 1990).  Sample sizes were 38, 223, and 36 families,
respectively. Concentrations of hemoglobin A1C were used to monitor
efficacy of the first and third of those interventions, with one confirma-
tory and one nonconfirmatory result, respectively. Improvement in family
relationship quality was documented in the first two studies, and better
treatment compliance was shown in the second. The interventions took
place shortly after diagnosis, in contrast with the psychoeducational inter-
ventions described earlier, which were done at 1–5 years after diagnosis.
The stronger effects of family relationship interventions on disease out-
comes therefore might be attributable to timing rather than to type of
intervention.

Interventions that affect family relationship quality and functioning
in childhood asthma include those shown in a study by Hughes and col-
leagues (1991), in which 89 families had monthly sessions focused on
supportive parent/child relationships and asthma management. As a
group, children of the families randomly assigned to the intervention had
better airway-function scores, fewer school absences, and fewer hospital-
izations during the year after the intervention. The differences disappeared
after that, so continuing reinforcement of family intervention might be
needed to maintain the benefits.

In contrast with the need for chronic management of the medical
problem in the diseases of childhood and adolescence described above,
childhood cancer treatment is usually accompanied by a period of distress
and disorganization followed by a general improvement in psychological
health and family functioning as treatment demands lessen. Treatments
can be traumatic, and symptoms of posttraumatic stress in patients and
family members have been recognized as long-term sequelae. A study by
Kazak and colleagues (1998) demonstrated effectiveness with a cognitive/
behavioral, family-oriented intervention for parents that focused on de-
creasing the child’s distress related to painful medical procedures. For this
disease-management situation, that study supports an intervention that
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goes beyond psychoeducation alone to a relationship-focused interven-
tion targeting the parents’ interaction with the child.

The use of multifamily groups is an efficient way to provide psycho-
education and family-relationship-functioning interventions, although
some families might not work optimally in a multifamily setting (Gonzalez
et al., 1989). A randomized study of 32 families compared six weekly mul-
tifamily group sessions with usual care for children with insulin-depen-
dent diabetes (Satin et al., 1989). The intervention focused on metabolic
control and psychosocial function of the child and on family function.
The children in the intervention group had better hemoglobin A1C, atti-
tudes, and self-care behavior than did those in the control group.

Wamboldt and Levin (1995) reported the results of a multifamily
group intervention delivered to 72 children with asthma and their fami-
lies. The intervention lasted 5 hours, and was delivered on 2 consecutive
days for 17 groups of families. It included education, support, and group
discussion. Preintervention and postintervention assessments revealed an
increase in family members’ reports of feeling understood by others, feel-
ing open to help with the illness, and having a stronger belief that it is
helpful for family members to share their feeling about the illness with
each other. No medical outcomes or long-term follow-up were reported.
However, increased sense of support and increased belief that communi-
cation is useful are associated with improved disease outcomes in descrip-
tive studies, so this intervention potentially could improve asthma man-
agement and outcome.

Another multifamily group intervention pilot project included 19
families of survivors of childhood cancer (Kazak et al., 1999). A combina-
tion of cognitive/behavioral approaches and manualized family therapy
was used during four sessions delivered on 1 day. Success in decreasing
symptoms of posttraumatic stress and anxiety in parents, siblings, and sur-
vivors was documented with preintervention and postintervention assess-
ment.

Family Therapy

Family therapy has been used for secondary prevention, but it might
be most appropriate for tertiary prevention. Screening programs can de-
tect families in which serious psychological dysfunction predates the dis-
ease or complications of the chronic disease already constitute disorders
to target for more intensive intervention.

A randomized trial of family therapy (n = 25) in the setting of poorly
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controlled childhood diabetes (Ryden et al., 1993) documented better
metabolic control, improved behavioral symptoms, and better patient/
family relations associated with intervention. A pilot study of family prob-
lem-solving therapy in 14 families documented efficacy in increasing ad-
herence to treatment for diabetes and in decreasing family conflict
(Auslander, 1993).

Family therapy was associated with greater clinical improvement than
was medical management alone in a small (n = 17) randomized study of
children with severe asthma (Gustafsson et al., 1986). A larger study of
children with severe asthma (n = 32) by Lask and Matthew (1979) docu-
mented lower daily wheezing scores and lower thoracic gas volumes in the
intervention group than in the control group.

None of those studies had well-validated measures of family function-
ing, so it is unclear whether the interventions exerted their effects by
improving family functioning. Indeed, inasmuch as both interventions
also taught asthma management strategies, it is possible that the interven-
tions did not directly change family functioning. In contrast, improve-
ment in family communication and parental discipline was documented
with preintervention and postintervention assessments of an intensive
rehabilitation program that used family therapy and education for chil-
dren with severe asthma (Weinstein et al., 1992).

Interventions for Adults and the Elderly with Chronic Disease

Chronic diseases of adulthood have received the least systematic at-
tention with respect to family-focused interventions. There have been,
however, many clinical reports and descriptive studies of informal inter-
ventions to assist families struggling with chronic disease. Most have been
unsystematic and uncontrolled, but they indicate a growing recognition
by the clinical community of the need to address family issues and of the
utility of basing intervention in a family context. Although reported stud-
ies tend to use family-based intervention methods similar to those out-
lined for children and adolescents (psychoeducation and multifamily
groups), there are so few studies on adults that categorizing them by
method of intervention is not useful. The studies also appear somewhat
scattered among several chronic diseases. Therefore, a few illustrative stud-
ies are reviewed below.

Pilot work on a family intervention during hospitalization of 56 stroke
patients, which was followed up with telephone tracking for 3 months,
showed decreased perceived criticism among family members and de-
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creased use of health care, compared with standard medical follow-up.
The study also showed a trend for improved performance of daily activi-
ties by stroke patients in the intervention group (Bishop et al., 1997; see
also Glass et al., 2000).

Several descriptive studies indicate that spouse support is crucial for
optimal risk reduction and management of existing heart disease. Family
studies show that counseling about diet and exercise delivered to both
marital partners reduced risk for both spouses over time (Family Heart
Study Group, 1994; Knutsen and Knutsen, 1991). When interventions
focused on changing the amount of support provided by the spouse, mixed
results were found (Campbell and Patterson, 1995).

There have been five randomized, controlled trials of partner-sup-
ported smoking cessation. Although the data from descriptive studies show
that such support is highly correlated with reduced smoking, most of the
interventions were ineffective in increasing support or in reducing smok-
ing (Campbell and Patterson, 1995). A similar pattern emerged in reduc-
ing the weight of obese patients (Black et al., 1990; Pearce et al., 1981).
Involvement of spouses in cardiac-rehabilitation programs also has pro-
duced mixed results (Campbell and Patterson, 1995). It has been sug-
gested that interventions to decrease patient smoking or promote weight
loss might have failed for a couple of reasons: lack of integration of the
social support intervention with other aspects of the treatment program
(nicotine replacement, extrafamilial stressors, and so on) and failure to
use a customized approach to address the complexities of married relation-
ships.

A major study of a family intervention for hypertension (Morisky et
al., 1983, 1985) is an exception to the trend of mixed findings. It demon-
strated that a single home visit to develop a personalized plan for family
medication and lifestyle changes resulted in improved patient compliance,
reduced blood pressure, and reduced mortality. The responsiveness of hy-
pertension to relationship-altering interventions was demonstrated by
Ewart and colleagues (1984). Communication training of couples in which
one member had hypertension decreased both blood pressure and hostil-
ity during discussion of a conflict compared to couples receiving treat-
ment as usual.

Interventions for Caregivers

Caregivers face tremendous stress. It has been observed that family
members caring for someone with progressive dementia are characterized
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by impaired wound-healing compared with controls matched for age and
family income (Kiecolt-Glaser et al., 1995, 1998). Interventions to ad-
dress this stress are challenging issues in health and behavior and deserves
greater attention.

A series of reports by Mittleman et al. (1993, 1995, 1996) explored
family-based interventions for the elderly with dementia. They demon-
strated that an intervention with multiple members of the patient’s family
substantially improved caregiver well-being. The intervention also re-
sulted in a significant delay in institutionalization of the demented eld-
erly, compared with controls who received usual care. The intervention
consisted of six psychoeducational sessions with individual families fol-
lowed by long-term availability of the healthcare counselors to the family
members. More studies on the effectiveness of interventions for caregivers
are warranted.

Lessons from Family Intervention Studies

Family-focused interventions have multiple aims. They are intended
to help family members agree on and collaborate in a program of disease
management in ways that are consistent with their beliefs and operational
style. Helping family members manage stress by preventing the disease
from dominating family life and sacrificing normal developmental and
personal goals is also important. Interventions help the family deal with
the losses that chronic disease can create, mobilize the family’s natural
support system, provide education and support for family members, and
reduce the social isolation and the resulting anxiety and depression ac-
companying disease management. Finally, interventions can provide new
structure for the family, with adjustments of roles and expectations if
needed, to ensure optimal patient self-care.

Studies of interventions that involve family members are more com-
mon in diseases of children than in diseases of adults. Most family-focused
intervention studies of children’s diseases have been conducted with
groups of patients or groups of family members, not with whole families.
Interventions have focused more on adherence to treatment and meta-
bolic control than on family-behavior variables or family processes them-
selves. However, a few studies demonstrate improved family relationships
associated with better health outcomes (for example, Delamater et al.,
1990; Ryden et al., 1993; Satin et al., 1989). Results suggest that interven-
tions focused on family relationships, rather than education of individual
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family members, might be a fruitful approach to improving the manage-
ment of various chronic diseases in children and adolescents. Research on
family interventions for management of chronic diseases in adults and the
elderly is in its infancy and careful attention is needed to develop realistic
and systematic trials. The available data suggest that recognizing and at-
tending to the family relationship context adds considerably to improving
the health and well-being of patients and family members struggling with
the management of a chronic disease.

An increase in complexity occurs when a shift is made from address-
ing only the individual patient to addressing the broader social context in
which the patient lives and in which the disease is managed. Accompany-
ing the increased complexity, however, is the need to increase the flexibil-
ity of intervention approaches, the number of methods of intervention,
and the number of risk and protective factors that are targeted for change
so that the potential for effecting substantive improvement can be real-
ized.
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6

Organizations, Communities, and Society:
Models and Interventions

Individuals and families are embedded within social, political, and eco-
nomic systems that shape behaviors and constrain access to resources
necessary to maintain health (Brown, 1991; Gottlieb and McLeroy,

1994; Krieger, 1994; Krieger et al., 1993; Lantz et al., 1998; McKinlay,
1993; Sorensen et al., 1998a; Stokols, 1992, 1996; Susser and Susser,
1996a, b; Williams and Collins, 1995; WHO, 1986). The impact of social
and environmental conditions is most visible in the growing gap between
the health behaviors and health status of rich and poor, white and non-
white (Krieger, 1994; Krieger et al., 1993; Lantz et al., 1998; Lillie-Blanton
and LaVeist, 1996; Lynch et al., 1997; Williams and Collins, 1995). There
is a need to better understand the role of organizational, community, and
societal factors in determining health. This chapter continues to explore
the ecologic framework, describing theoretical concepts and sample inter-
ventions at the organizational, community, and societal levels.

ORGANIZATIONS AND HEALTH

Formal and informal organizations constitute another framework for
describing interactions between behavior and health. Organizations are
important components of social and physical environments, and they ex-
ert considerable influence over the choices people make, the resources
they have to aid them in those choices, and the factors in the workplace
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that could influence health status (e.g., work overload, exposure to toxic
chemicals). As employees, consumers, customers, clients, and patients,
people are influenced by the organizations to which they belong.

Porras (1987) and Porras and Robertson (1992) suggest four major
categories of work settings that are targets for change: organizing arrange-
ments, social factors, technology, and physical settings. Organizing ar-
rangements include organizational goals and strategies for progressing to-
ward them, organizational structure (e.g., formal division of labor,
authority relationships, lines of communication), policies and procedures
(the formal rules that govern the organization), and reward systems. So-
cial factors include management style, informal social networks, and in-
teraction processes (e.g., problem-solving, decision-making, conflict reso-
lution). The technology category includes job design factors, work flow
design, and technical systems. Physical settings include spatial configura-
tion, interior design, and physical ambiance factors such as temperature,
lighting, and noise. In their original typology, Porras and Robertson (1992)
included individual attributes under the social factors umbrella. However,
given the emphasis placed on individual beliefs, attitudes, and skills in
health behavior research, those individual factors are suggested as a fifth
category in the work setting for targeting change interventions.

Organizational Culture and Change

Organizational culture is the base upon which organizational and re-
lated individual behavior change occurs. The culture prescribes the “right
way” to do things (Schein, 1990). An organizational culture that supports
health is likely to adopt policies, procedures, and priorities that facilitate
the healthy behaviors of employees; enhance employee health by reduc-
ing environmental risk factors; facilitate healthy behavior on the part of
clients, customers, or members; and facilitate linkages to other organiza-
tions for health-enhancing purposes. The more health-enhancing policies
an organization adopts, the more likely it is to be perceived as having a
health-conscious culture (Basen-Enquist et al., 1998).

Organizational development (OD) is a set of behavioral-science-based
theories, values, strategies, and techniques aimed at planned change in
the organizational work setting (Porras and Robertson, 1992). Three im-
portant foundations are briefly described here: systems theory, employee
participation in change efforts, and action research. Systems theory (Katz and
Kahn, 1978) says that a change in one part of the system will influence
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other parts, and so there is a need to vigilantly monitor unexpected (and
often undesired) changes. Increased involvement and participation of orga-
nizational members in decision-making and problem-solving processes
enhances the quality of decisions and solutions, increases members’ com-
mitment to following through on plans, reduces organizational stress, and
enhances employee well-being (Cotton et al., 1988; Ganster, 1995). The
action research involves outside change agents working with organization
members in a cyclical process of diagnosing problems, planning, imple-
menting plans, monitoring, and evaluating progress (Argyris and Schon,
1989).

Planned-Change Models

Lewin (1951) developed an early and influential model for conceptu-
alizing the change process. He posited three stages: first is unfreezing the
old behavior, second is moving to a new behavior, and third is refreezing
or stabilizing the new behavior. Thus, change was conceptualized as mov-
ing from one equilibrium point to another. To begin the process, the bal-
ance between opposing forces (those that facilitate and those that hinder
change) must change. Lewin’s “force field analysis” was instrumental in
the development of subsequent models of change. For example, organiza-
tional theorists such as Lippitt and co-workers (1958) and Schein (1987)
built on Lewin’s three stages and linked them to psychological mecha-
nisms for change and to action steps that change agents should take to
facilitate progress through the stages.

INTERVENTIONS TARGETED AT ORGANIZATIONS

Organizational change is an integral component of a comprehensive
ecologic approach to health behavior change that emphasizes how indi-
vidual decisions and behaviors are influenced by the multiple layers of
systems within which individuals are embedded (Stokols, 1996). As im-
portant components of the social and physical environments, organiza-
tions exert considerable influence over the choices people make, the re-
sources they have to aid them in those choices, and the factors in the
workplace that could affect health status (e.g., work overload, exposure to
toxic chemicals). People are influenced by organizations as employees,
consumers, customers, clients, and patients.
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Changing Employee Health Behaviors

National surveys of work organizations clearly document a burgeon-
ing interest in worksite health promotion programs (see McGinnis, 1993).
These programs focus either on a single behavioral risk factor (e.g., smok-
ing) or on multiple risk factors (e.g., behavioral risk factors associated
with cardiovascular disease). Because many of these interventions are
aimed primarily at individual behaviors, they are reviewed in Chapter 5.
Here the organizational context for these programs is addressed.

In a review of 47 studies of health promotion programs that addressed
multiple risk factors, Heaney and Goetzal (1997) found that almost all
provided health education to employees. A smaller number of the pro-
grams (25%) incorporated modifications in organizational policy or the
work environment to facilitate employee behavior changes. Such modifi-
cations included policies restricting or banning smoking on the premises,
removing cigarette-vending machines, providing on-site exercise facili-
ties, and providing healthier cafeteria food. A survey of health promotion
programs funded by the Canadian Ministry of Health showed that more
than half the programs reviewed reported modifications of health-com-
promising aspects of the organization (Richard et al., 1996). Most of the
organization-level interventions addressed organizing arrangements. With
the exception of providing on-site fitness facilities, few programs at-
tempted to change physical settings, social factors, or technologies. Pro-
grams integrated into the culture of the organization were more likely to
have multiple components and last longer than did those that had less
support from top management and were less a part of the underlying fabric
and culture of the organization (Heaney and Goetzal, 1997). Heaney and
Goetzal (1997) concluded that providing opportunities for individual risk
reduction counseling was necessary but not sufficient for effective worksite
health promotion programs.

Studies of programs aimed at individual risk factors also provide some
support for the importance of changing the organizational context to sup-
port employee health behavior change (Glanz et al., 1996; Hennrikus and
Jeffery, 1996). The example of smoking-control efforts at the workplace is
illustrative. In their review, Eriksen and Gottlieb (1998) concluded that
there is consistent evidence that smoking-control policies reduce ciga-
rette consumption at work among smokers and reduce all employees’ ex-
posure to second-hand smoke. However, they found mixed evidence for
policies aimed at prevalence of smoking and overall consumption of ciga-
rettes (including during non-work hours). They also point out that many
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evaluation studies lacked the methodologic rigor necessary to permit con-
fident causal inferences. And although several investigators have suggested
the importance of looking at the degree of management support for smok-
ing-control programs, the extent to which the organizational climate is
consistent with control efforts, and the design and implementation of pro-
grams, few studies have done so.

Some worksite health promotion programs use organizational change
theory to inform their strategies. More specifically, current standards of
practice include employee participation in planning the efforts. This
ranges from incorporating employee input into the assessment of employee
health needs (e.g., through surveys or focus groups), to having employee
advisory boards guide the planning process, to having employee groups
take full responsibility for implementation. Although several large, ran-
domized trials incorporated at least one strategy (Glasgow et al., 1995;
Sorensen et al., 1996), a direct comparison of health promotion programs
with and without planned employee involvement has not been made. In
addition, results from randomized trials that incorporate employee in-
volvement have been mixed.

Another strategy for incorporating organizational change into health
promotion programming relies on training key figures in the organizations
in methods for creating a supportive organizational culture and develop-
ing a comprehensive health promotion program. For example, Golaszewski
and colleagues (1998) devised a seven-session curriculum for human re-
source managers who wanted to develop programs for employee heart
health. The training addressed such issues as how to generate support
among senior management; how to develop employee wellness commit-
tees; and how to conduct needs and resource assessments, diagnose orga-
nizational culture, and use employee benefits plans to support health pro-
motion. Student interns were provided to the organizations, faculty from
an academic medical center were available for consulting, and potential
vendors for health promotion services were identified. Evaluated with a
quasi-experimental design, the intervention organizations exhibited a sig-
nificantly greater increase in organizational support for employee heart
health than did the comparison organizations.

Reducing Environmental Risk Factors

Traditional worksite health promotion programs focus on individual
change of personal risk factors. Occupational safety and health (OSH)
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programs address the influence of physical (e.g., noise, extreme tempera-
tures), chemical, ergonomic, and psychosocial work hazards on employee
health. According to Goldenhar and Schulte (1994), OSH programs can
involve three strategies: engineering, administrative, and behavior change,
used to address the different targets for organizational change presented in
Figure 6-1. Engineering strategies modify technology or physical setting;
administrative strategies modify the organizing arrangements or social fac-
tors; and behavior change strategies target beliefs, attitudes, and skills.

Examples of behavior change interventions in OSH include training
to increase compliance with safety practices (Parkinson et al., 1989), use
of personal protective equipment (Ewigman et al., 1990), and exercise to
prevent occupationally related back injuries (Silverstein et al., 1988).
Those interventions tend to focus almost exclusively on individual-level
change (Goldenhar and Schulte, 1994). Strategies to enhance compli-
ance with universal precautions among health care workers provide a case
in point. Although descriptive research clearly indicates the influence of
organizational safety climate and work task design on compliance rates,
most interventions have targeted only individual employee knowledge,
attitudes, and behaviors for change (DeJoy et al., 1995; Gershon et al.,
1995).

Few OSH interventions address more than a single type of environ-
mental exposure or use more than a single intervention strategy. How-
ever, no matter the exposure or strategy used, organizational change prin-
ciples are needed to initiate, implement, and maintain OSH programs.
Programs oriented to reducing adverse psychosocial work exposures illus-
trate that point. A voluminous literature documents the consequences of
occupational psychosocial stressors such as work overload, role conflict,
job insecurity, unpredictability, ambiguity, responsibility for the work of
others, and poor relationships with supervisors and co-workers (Hurrell
and Murphy, 1992). Much research supports the benefits of psychosocial
resources, such as social support and control or decision latitude over how
one’s job is done (Baker et al., 1996; House, 1981; Israel et al., 1989;
Karasek and Theorell, 1990). These psychosocial resources can directly
affect employee well-being, and they can buffer employees from the nega-
tive effects of stress. Baker et al. (1996) give a comprehensive presenta-
tion of the stress process in occupational settings.

Strategies for reducing the harm caused by psychosocial stressors most
often entail individual behavior change strategies or administrative
change strategies. Those efforts focus either on developing personal strat-
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egies for alleviating stress-related symptoms (e.g., relaxation techniques,
biofeedback, exercise) or on increasing employees’ coping capacity (e.g.,
cognitive restructuring, problem-solving skill building, stressor recogni-
tion). (See Murphy [1996] for a review of these strategies.)  Administra-
tive strategies involve changing the way work is organized, distributed,
supervised, and rewarded, for example by using clear job descriptions (to
reduce uncertainty or unnecessary conflict), providing for flexible sched-
uling, and holding regular work team meetings so that employees can voice
concerns and engage in group problem solving. Members of work teams
that meet regularly or that have leaders trained in facilitating group prob-
lem solving report receiving more social support from their supervisors
and experiencing less role ambiguity and higher job satisfaction (Heaney,
1991; Jackson, 1983).

In addition to these behavior change and administrative strategies,
environmental psychologists suggest that changes in the physical setting
can reduce occupational stressors and enhance psychosocial resources
(Sundstrom and Altman, 1989). For example, the physical proximity of
employee work stations and the presence of “gathering places,” such as
mailrooms or lunchrooms, have been associated with the quantity and
quality of employee social interactions.

Behavior change strategies are usually “expert guided” (Karasek, 1992)
in that they depend on health professionals or other outside consultants
to counsel, train, or educate employees. The administrative strategies de-
scribed here either were expert guided or were guided by the employees
themselves. An example of the latter was the formation of an agency-wide
labor/management stress committee in a study of stress among social work-
ers in a child protective services agency (Cahill, 1992; Cahill and
Feldman, 1993). Working with outside researchers, this committee devel-
oped goals to reduce sources of worksite stress, such as poor communica-
tion, and strengthen psychosocial resources, such as decision-making lati-
tude over job tasks. Workers, management, and researchers then
collaborated to develop, implement, and evaluate different interventions.
For example, a computerized information system was introduced to reduce
the workload and frustration associated with intake and tracking of cli-
ents. Ergonomically correct computer workstations were provided. All
employees were trained to use the new system and had easy access to tech-
nical assistance. Evaluation of the project suggested that the staff who
were most involved in the intervention experienced gains in job decision
latitude, productivity, and job satisfaction.
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Karasek (1992) reviewed 19 case studies of occupational stress reduc-
tion programs gathered from countries around the world. He concluded
that the programs that focused solely on individual-level coping enhance-
ment—even when they involved substantial resources—were not effec-
tive. Programs that attempted to change work organization, task struc-
ture, or communication patterns in worksites were more likely to be
effective. Karasek (1992) concluded that this was particularly true when
participatory strategies (e.g., worker discussions in quality circles or
“health circles” to identify stressors and develop plans to reduce them)
were used.

Several intervention studies attempting to increase employee partici-
pation in and influence over work-related decisions have shown positive
effects on employee stress and well-being (e.g., Israel et al., 1992; Jackson,
1983; Landsbergis and Vivona-Vaughan, 1995; Schurman and Israel, 1995;
Terra, 1995; Wall and Clegg, 1981). Participatory action research (PAR)
has been proposed as a promising approach to occupational health inter-
ventions (see Israel et al., 1992; Schurman, 1996; Schurman and Israel,
1995). PAR entails collaboration between researchers and members of an
organization in a data-guided, problem-solving approach to enhance an
organization’s ability to provide a safe and healthy work environment.
PAR builds on many of the tenets of organizational development and it
has been used as a stress reduction intervention with some success, par-
ticularly in Scandinavia (DiMartino, 1992; Israel et al., 1992; Lindstrom,
1995; Schurman and Israel, 1995; Terra, 1995).

No direct empirical comparisons of individual behavior change ap-
proaches with organizational-level change approaches to stress reduction
have been conducted. Indeed, an either/or approach is not likely to en-
hance understanding of the stress reduction process. The ecologic ap-
proach, models of the stress process, systems theory, and the organiza-
tional development literature suggest that stress reduction approaches that
use several points of intervention are likely to be most effective. Thus,
comprehensive programs that address both changing the organizational
processes that are causing stress and strengthening employees’ skills and
resources for coping with stress could be most promoting of employee
health. Some efforts along these lines are promising (see Monroy et al.,
1998), but more research is needed to elucidate fully the potential of these
interventions.
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Lessons From Organizational Change Interventions

In 1988, the observation was made that the “most striking feature” of
studies examining the effects of organizational-level interventions to en-
hance worker control is “the sheer lack of them” (Murphy, 1988). This
observation still applies today to the broader arena of organizational
change strategies intended to enhance health. Although more studies
are being done now, the scarcity of well-evaluated interventions is still
apparent.

A few recurring themes emerge from the findings of existing studies.
First, they address a relatively narrow set of organizational targets. Few
interventions attempt to modify social factors, technology, or physical set-
ting. The results of studies that do address these factors (see, e.g., Cahill,
1992; Heaney, 1991; Sundstrom and Altman, 1989) have been encourag-
ing. Second, many studies did not consider the organizational culture of
their participants. Given the potential importance of organizational cul-
ture to the success of change efforts (Schein, 1990), future studies should
routinely assess and diagnose this factor. Several validated instruments for
measuring organizational climate (the more superficial manifestation of
organizational culture) and its receptivity to health innovations are avail-
able (Basen-Engquist et al., 1998; Steckler et al., 1992). Third, many stud-
ies found that when the external change agents terminated their involve-
ment with the target organizations, intervention benefits quickly
dissipated. Efforts to build capacity for sustaining organizational changes
among organization members can address this problem.

The same critique applies to the areas of worksite health promotion
and occupational health and safety programs. Over the past decade, it has
become clear that generic programs are not likely to be optimally effective
because they do not consider organizational culture or the beliefs, atti-
tudes, needs, and resources of organization members. The prescription for
this challenge is two-fold: strong formative research, and participation of
all relevant stakeholders in the planning and conduct of health-promot-
ing activities. Careful formative research is likely to illuminate important
local issues and challenges, and stakeholders’ participation is likely to en-
hance the program quality and increase commitment to follow through
with the program activities.

COMMUNITIES AND HEALTH

Individual-level risk factors, families, and organizations influence
health behavior and health status, and so do social and environmental
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conditions. This phenomenon is most visible in the growing gap between
the health behaviors and health status of rich and poor, White and non-
White (Krieger, 1994; Krieger et al., 1993; Lantz et al., 1998; Lillie-
Blanton and LaVeist, 1996; Lynch et al., 1997; Williams and Collins,
1995). There is a need to better explain how the  broader community and
societal factors help determine the health status of individuals and groups.
Some important conceptual constructs regarding the nature of communi-
ties as they relate to health outcomes are discussed below.

Communities of Identity

There are numerous definitions for and considerable confusion about
what is meant by “community” (Heller, 1989; Klein, 1968; Rogers-War-
ren and Warren, 1977; Sarason, 1984; Steuart, 1993; Warren, 1975). Par-
ticularly important for this discussion of community-level change is the
recognition that a “catchment area” or “population” is not a community
but a geographic entity (e.g., city, county) that has a population aggregate
with numerical but not a functional meaning (Steuart, 1993). Here, com-
munity means “unit of identity” created and recreated through social in-
teractions (Hatch et al., 1993; Steckler et al., 1993; Steuart, 1993). A
community in this sense is characterized by the following elements (Israel
et al., 1994):

• Its membership has a sense of identity and belonging.
• It has common symbol systems: similar language, rituals, and cer-

emonies.
• It has shared values and norms.
• It offers mutual influence—community members have influence

and are influenced by one another.
• It has shared needs and a shared commitment to meeting them.
• It has a shared emotional connection—members share common

history, experiences, and  support.

Thus, a community of identity can exist within a defined geographic
neighborhood or as a geographically dispersed group among whose mem-
bers there is a sense of common identity. A city or catchment area might
not be a community as defined here, or it might include numerous differ-
ent and overlapping communities of identity (Israel et al., 1998).
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Community-Level Constructs

Communities as units of identity are also indigenous “units of solu-
tion” that include members with the knowledge, skills, and expertise nec-
essary to solve problems at the community level (Steuart, 1993). Commu-
nity-level change can reduce the numerous social, structural, and
environmental stressors that affect health but that are beyond the ability
of any one person to control or change (e.g., poverty, discrimination, in-
come inequalities, crime, inadequate housing). Community-level change
also can strengthen the situational factors (e.g., social support, commu-
nity empowerment, community capacity, community cohesion) that pro-
tect against the effects of stress on health. Community-level change in-
volves bringing together the skills and resources within a community to
collectively identify stressors and protective factors and implement ways
to promote good health. Although it often is possible to affect the stres-
sors and protective factors within a given community of identity, it also is
frequently necessary to bring together several communities of identity to
extend the units of solution to address more complex issues (Steuart,
1993).

Geography versus Identity and Action

It is important to recognize the distinction between population-based,
community-wide interventions (which have for the most part defined
community as a geographic place within which to carry out interventions
that usually are focused on individual behavior change) and community-
level change interventions (in which the emphasis is on working with
and strengthening communities of identity to foster social and structural
changes that are associated with the health status of the community as a
whole).

There are numerous community-level constructs to help inform the
role of the community as a unit of identity and solution, such as “sense of
community” (Parker et al., in press; McMillan and Chavis, 1986), “com-
munity competence” (Cottrell, 1976; Eng and Parker, 1994), “community
capacity” (Goodman et al., 1998), and “community empowerment” (Is-
rael et al., 1994; Wallerstein, 1992).

Theories of Change for Community-Level Interventions

Interventions at the community level pose many challenges. Unlike
clinical trials, it is usually impossible to have randomized control groups;
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even finding comparison communities is frequently unrealistic.  Interven-
tions at the community level are often dynamic and change with the in-
teractions. The interventions can be complex, working toward change in
social, economic, physical, and/or political factors among individuals, or-
ganizations, families, as well as the community itself (Kubisch et al., 1998).
A number of useful conceptual constructs and typologies provide frame-
works for thinking about community-level interventions, as described
below.

Chin and Benne (1969) explicate three different theoretical assump-
tions regarding changes in human systems, each of which has different
implications for conducting community-level interventions. First, the “ra-
tional-empirical” construct assumes that humans are rational and that they
will follow their self-interest once it is made clear to them, and that a
person or community will adopt a proposed change if it is rationally justi-
fied. Second, the “normative-re-educative” construct assumes that actions
are supported by socio-cultural norms, values, attitudes, and significant
relationships, and the commitments on the part of individuals and com-
munities to these norms; and that change will occur only as those in-
volved are brought to change their normative orientations. This is similar
to Lewin’s (1951) model, presented earlier, for conceptualizing change as
a continuous process that involves an unfreezing, a changing, and a re-
freezing phase. Third, the “power-coercive” construct assumes that the
change or influence process will either occur through compliance of those
with less power to the ideas, direction and leadership of those with greater
power (i.e., power over); or when that power is questioned or in conflict
that there is collective power (i.e., power with) in which change occurs
when those with less power come together to transform power relations
from one group to another (Minkler and Wallerstein, 1997).

Warren (1975) conceptualizes purposive change in communities as
being based on different configurations with respect to the agreement–
disagreement dimensions of an issue, as well as other intervening vari-
ables. He posits three situations on a continuum that have different impli-
cations for community-level purposive change: (1) “issue
consensus”—where there is basic agreement within the community on an
issue and how it should be resolved; (2) “issue difference”—where no
agreement yet exists on the issue, but there is the possibility that the com-
munity will reach issue consensus; and (3) “issue dissensus”—where mem-
bers of the community either refuse to recognize the issue or are in strong
disagreement with the change being proposed and there is little likeli-
hood of achieving issue consensus.
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Minkler and Wallerstein (1997), in their typology of community or-
ganization and community building, posit a two-by-two figure that is an-
chored on the horizontal axis by the constructs of “consensus” and “con-
flict,” and on the vertical axis the constructs of  “needs-based” and
“strengths-based”. Thus, different models or approaches to community
change are based on different assumptions regarding the issues being ad-
dressed and the relationships that exist within the community (i.e., con-
sensus or conflict), and the assessment of the community that drives the
change process (i.e., needs-based or strengths-based).

Recently, Weiss (1995) proposed “theory-based evaluation,” or the
theory of change, challenging program planners to assess “how and why
the program will work.” In the theory of change approach, the first step is
to articulate clearly the goals of the intervention and specific pathways to
attain them (hypotheses). Consensus among the key participants about
the goals is important. Agreement on the desired final outcome provides
clarity on what to measure in the beginning and over the long term. Evi-
dence from previous interventions is useful in identifying any weak as-
sumptions in the hypotheses that might need rethinking. The pathways
are likely to be a sequence of activities and their expected outcomes that
lay out the key steps to the anticipated change. Specific interim outcomes
provide options for measurements that can be used to see if the changes
are occurring according to the original hypotheses. In this way, theory of
change can help to guide decisions about what to measure and when to
expect the change. Multiple theories of change can be applied simulta-
neously within a program with multiple pathways leading to the goal of
the intervention (Weiss, 1995). Effective implementation of the theory of
change approach does not ensure that the goals will be attained, but does
provide the framework for evaluating the success of the intervention. Fur-
thermore, by tracking progress with interim goals, it can help to distin-
guish problems with the hypotheses from problems with the implementa-
tion of the intervention and thereby allow midcourse corrections in the
interventions (Milligan et al., 1998).

COMMUNITY-LEVEL INTERVENTIONS

It is beyond the scope of this chapter to provide an exhaustive review
of the various approaches to community change interventions. Within
the community-organizing literature there is extensive discussion of
change models, such as community development, social action, commu-
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nity building, and empowerment-oriented social action. There is also a
long history of community organizing for health (see Clark and Gakuru,
1982; el-Askari et al., 1998; Eng and Parker, 1994; Friedman, 1997;
Freudenberg, 1984; Fullilove, 1998; Gibbs, 1983; Hofrichter, 1993; Kass
and Freudenberg, 1997; Medoff and Sklar, 1994; Minkler, 1997; Minkler
and Wallerstein, 1997; Nash, 1993; Newman, 1993; Wallerstein et al.,
1997; Young and Padilla, 1990). However, as discussed throughout this
report, within the field of public health per se, considerably less emphasis
and fewer resources have been placed on conducting and evaluating com-
munity-level interventions in the United States
(Israel et al., 1998; Lomas, 1998). The very nature of these interventions—
with their emphasis on the social, cultural, economic, and political con-
text of communities of identity, and on the role of community involve-
ment in and control of an evolving process for which full specification of
goals and objectives is not possible at the beginning—and the necessary
commitment to the long time frame required to bring about major com-
munity-level changes preclude application of traditional evaluation de-
signs and methods to assess effectiveness (Israel et al., 1998; Minkler and
Wallerstein, 1997; Patrick and Wickizer, 1995; Wallerstein and Sanchez-
Merki, 1994). Therefore, for the purposes of this section, a brief descrip-
tion is provided of two key studies of community-level interventions. In
keeping with an ecologic framework, it is important to recognize that these
interventions also targeted individual-level factors, although they are not
discussed here.

Tenderloin Senior Organizing Project

Over a 16-year period, the Tenderloin Senior Organizing Project
(TSOP) involved community members in the Tenderloin district of San
Francisco, focusing on low-income elderly residents in single-room occu-
pancy hotels. TSOP was established in 1979 by faculty and graduate stu-
dents at the School of Public Health, University of California, Berkeley,
with the initial goals of enhancing mental and physical health by reduc-
ing social isolation and providing health education, and of bringing to-
gether local residents to identify common problems and solutions for ad-
dressing those shared concerns (Minkler, 1992, 1997).

TSOP drew on four conceptual domains—social support, critical con-
sciousness, social action, and democratic citizenship—to foster commu-
nity empowerment and competence (Minkler, 1997). TSOP’s interven-

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


256 HEALTH AND BEHAVIOR

tion strategies evolved, including problem-posing discussions, support
groups, leadership training, organizing tenants’ associations, and the for-
mation of interhotel groups and coalitions. Its accomplishments included
establishment of hotel-based minimarkets, reduction of the neighborhood
crime rate, improved pest control, upgrading of substandard plumbing and
wiring, agreements for the removal of lead-based paint, cleanup of a va-
cant lot used as an illegal dump, recognition by hotel management of the
tenants’ associations as the organized voice of residents in the buildings,
and the successful diffusion and replication of the TSOP model in other
cities (Minkler, 1997).

Minkler (1997) offers several lessons from the TSOP experience for
those interested in community organizing in the health field:

• the importance of the community, rather than an outside organizer,
in defining needs and priorities;

• the need for an initial and continuing community diagnosis and
assessment to identify and build on community strengths and resources;

• the flexible implementation of theories and methodologies, tailor-
ing them to a particular community context;

• the importance of using participatory and empowering approaches
to evaluate community-level change interventions;

• the necessity of long-range planning and developing diversified
bases of funding.

East Side Village Health Worker Partnership

The East Side Village Health Worker Partnership (ESVHWP) is a
project of the Detroit Community-Academic Urban Research Center,
funded in 1995 through a cooperative agreement with the Centers for
Disease Control and Prevention (Parker et al., 1998; Schulz et al., 1998).
The project is a partnership between the University of Michigan School
of Public Health, the Detroit Health Department, seven community-based
organizations (Butzel Family Center, Friends of Parkside, Kettering Butzel
Health Initiative, Warren/Conner Development Coalition, Islandview
Development Coalition, V.I.S.I.O.N., East Side Parish Nurse Network),
and the Henry Ford Health System. The partnership involves commu-
nity-based participatory research with two broad goals: identifying and
explaining the intrapersonal, interpersonal, organizational, community,
and public policy factors in the stress model associated with poor health
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outcomes on Detroit’s east side; and designing, implementing, and evalu-
ating a collaborative lay health advisor intervention aimed at reducing
stressors and strengthening protective factors associated with health, as
identified by members of the community.

The objectives of this intervention incorporate change at several lev-
els. Of particular importance is having lay health advisors (Village Health
Workers [VHWs]) assist community residents in identifying and solving
problems that affect the health of the community. More than 40 VHWs
have completed an initial eight-session training program. They meet
monthly to share experiences and skills and to participate in additional
training in grant writing and community organizing, for example. The
results of a random-sample community survey and in-depth interviews
and focus group discussions with VHWs, steering committee members
(representatives from each partner organization) and key community
members identified four priority areas: parenting, support of women, crime
and relationships with the police, and community organizing (Parker et
al., 1998; Schulz et al., 1998). VHWs participated in monthly meetings at
the police precincts, assisted in arson prevention (Maciak et al., 1998),
organized neighborhood block clubs, established a fresh fruit and vegetable
minimarket for neighborhood residents, and developed support mecha-
nisms for women who have child care responsibilities.

The ESVHWP is using quantitative and qualitative data collection
methods for several purposes. For example, a group interview with the
Steering Committee developed a local stress model and guided the design
of items on a community survey (Parker et al., 1998; Schulz et al., 1998).
The survey is being used for basic research (e.g., to test the relationships of
the variables in the stress model, see Schulz et al., 2000a,b; Parker et al.,
2001) and evaluation purposes (e.g., to examine the effect of the inter-
vention on reducing such stressors as crime and on strengthening such
protective factors as social support and perceived control). One aim of the
evaluation is to assess the extent to which the intervention has changed
community-level factors, including the community’s sense of competence,
empowerment, and cohesion (Eng and Parker, 1994; Fullilove, 1998;
Goodman et al., 1998; Israel et al., 1994; Lomas, 1998).

Lessons from Community Change Interventions

Many social, economic, and environmental factors that affect health
are disproportionately represented in minority communities and among
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women. Therefore, greater emphasis is needed on public health interven-
tions that involve communities of identity with the goal of collectively
identifying resources, needs, and solutions that can influence community-
level variables. There are several challenges and barriers to this approach
and several factors that facilitate intervention effectiveness (e.g., Israel et
al., 1998; Patrick and Wickizer, 1995). More resources are needed to sup-
port such community change efforts, as is an expanded set of methodologic
tools to evaluate program success (Chapter 7). The Theory of Change for
communities may help in developing evaluation approaches. In addition,
the limits of community change interventions and the need to engage in
broader policy programs that can affect social and structural factors must
be recognized.

SOCIETY AND HEALTH

Research consistently reveals an inverse relationship between social
class and a variety of diseases (Feinleib, 1996; Haan et al., 1987; Kaplan,
1989; Kitagawa and Hauser, 1973; Tomatis, 1992). In addition, these dif-
ferentials are also increasingly prominent in the prevalence of health be-
haviors (Moss, in press; Winkleby et al., 1990). Studies have similarly
reported that people with low incomes or minimal education levels are
especially likely to exhibit multiple risk-related behaviors (Emmons et al.,
1994). Interventions are needed to address the “pockets of prevalence” of
risk-related behaviors to reduce the social inequalities of risk. The struc-
ture and function of society per se thus constitute the final framework
within which interactions between behavior and health should be consid-
ered.

Interventions designed for low-income populations also must consider
the social context that influences health behaviors and health status. So-
cioeconomic class affects the availability of an array of social and material
resources that ultimately have profound effects on health (Aday, 1993;
Graham, 1994a; Kaplan, 1995). For example, the Alameda County (Cali-
fornia) Study (Berkman and Syme, 1979) identified multiple risk factors
associated with low income, including smoking, obesity, unmet needs for
food and medical care, unsafe neighborhoods, and lack of social supports
(Kaplan, 1995). Graham (1994a,b) demonstrated the relevance of these
socioeconomic factors for one risk-related behavior, smoking. Based on a
qualitative study, she found that low-income women used smoking as a
means of coping with economic pressure and the resulting demands placed
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on them to care for others. Indeed, spending on cigarettes appears to be
protected because it is viewed as a necessary luxury. Using survey data,
Graham (1994b) found that, compared with their nonsmoking counter-
parts, working-class mothers who smoke generally care for more children
and for children in poorer health, and are more likely to be providing that
care alone. A larger proportion of smokers had insufficient resources to
meet the basic needs of their families, and they lived in less desirable
neighborhoods than did women with higher incomes. She concluded that
smoking among working-class women was linked to the caring responsi-
bilities and material circumstances that shape their lives (Graham,
1994b). Similarly, Romano and colleagues (1991) found that African
American individuals who reported experiencing high levels of stress as-
sociated with their socioeconomic circumstances—such as being out of
work or not having enough money to meet basic needs—were more likely
to smoke than were those reporting better circumstances.

Even beyond the stressors associated with low income, social structure
clearly shapes people’s daily lives (Amick et al., 1995; Kaplan, 1995;
Wilkinson, 1996). For example, there are many ways the effects of income
extend beyond purchasing power to influence daily life. Middle-class
neighborhoods have proportionally more pharmacies, restaurants, banks,
and specialty stores; low-income areas have more fast food restaurants,
check cashing stores, liquor stores, and laundromats. Typical food pur-
chases cost approximately 15% more in poor neighborhoods, and fresh
produce can cost as much as 22% more than in higher income areas. In
addition, the quality of the food on average is poorer in low-income areas
(Trout, 1993). Relatively higher food costs in low-income neighborhoods
could be associated with their relatively fewer supermarkets and with
greater reliance on small and medium-sized stores (Crockett et al., 1992)
in which the quality, quantity, and variety of  fresh fruits and vegetables
and meats is limited (Morris et al., 1992). As a result, people living in low-
income areas often are much less able to meet their needs for healthful
foods.

The public health response to social class differences in health behav-
iors must extend to changes in social structure to improve the day-to-day
realities of low-income populations—factors that clearly shape health be-
haviors and health status. Broad-based policy initiatives designed to re-
duce social inequalities are likely to contribute to improved health at the
individual and community levels (Amick et al., 1995; Anderson and
Armstead, 1995; Kaplan, 1995; Minkler, 1989).
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The constellation of factors operating at the society level constitutes
an extremely complex system with multiple interactions and feedback
mechanisms. It is beyond the scope of this report to address the full range
of issues that function at this level or their ramifications for the health
status of individuals and populations. Therefore, a brief description of sev-
eral important factors is presented to illustrate the importance of consid-
ering them at the society level and of assessing some of their interactions
with those that function elsewhere.

Government and Societal Constraints on Health

Many social, economic, political, and cultural factors are associated
with health and disease for which changes in individual health behaviors
alone are not likely to result in improved health and quality of life. Public
health law has been defined as the legal powers and duties of government
to assure the conditions for people to be healthy (Gostin, 2000; IOM,
1988). Government uses a number of means to prevent injury and disease
and to promote the population’s health. Laws and regulations, like other
prevention strategies, can intervene at each level discussed in this chapter
in several ways to secure safer behavior among the population (Haddon et
al., 1964; IOM, 1999). Finally, public policy interventions undertaken by
government are given particular emphasis, but an analogous role can be
served by other large components of civil society: employers, unions,
health care organizations, citizens’ groups, or public interest foundations.
Similarly, the distinctions between levels of government (nation, state,
county, etc.) are beyond the scope of this report. For the purposes of dis-
cussing behavior and health, government is treated as a single compo-
nent.

SOCIETY-LEVEL INTERVENTIONS

Health Targets

In 1979, the Surgeon General’s report Healthy People (USDHHS,
1979) presented national goals for reducing premature deaths. Soon after-
wards, Objectives for the Nation (USDHHS, 1980) provided health objec-
tives for the following 10 years in the United States. These targets proved
to be an effective approach to setting priorities and evaluating progress in
health promotion and disease prevention. Subsequently, Healthy People
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2000 (USDHHS, 1990) and Healthy People 2010 (USDHHS, 2000) car-
ried on the tradition with updated goals for the coming decade. Health
targets have also become part of the strategies for health policy in the
United Kingdom, Australia, and the World Health Organization. The ad-
vantages and drawbacks to this approach are reviewed by van Herten and
Gunner-Schepers (2000). On the positive side, the process of formulating
the targets provides insights, reveals gaps, and stimulates debate. By help-
ing to establish realistic goals, it improves resource management and pro-
vides benchmarks for progress. The objections to this approach include
the concerns that it oversimplifies the health issues and that some objec-
tives that are more difficult to quantify will be ignored. Using health tar-
gets incorporates a variety of approaches used at the government-level;
national health campaigns and legislation are discussed briefly below.

Health Communication Campaigns

Interventions can be aimed at individual behavior—providing educa-
tion or incentives for healthier choices. Government health messages can
be highly important in advancing the public’s health by informing people
about hidden risks and by providing guidance about safer alternatives.
The effectiveness of national campaigns is extensively reviewed and ana-
lyzed in an IOM report (2001). One example, the National 5-A-Day Cam-
paign, is described here to illustrate the scope of this type of intervention
(Stables, 2000; Heimendinger et al., 1996). This campaign was initiated
by the National Cancer Institute in partnership with the Produce for Bet-
ter Health Foundation, to increase the dietary intake of fruits and veg-
etables to the recommended five servings each day. The intervention has
multiple components. Mass media marketing is used to increase public
awareness through newsletters, websites, television, publications, special
events, and promotional items. Consumers are targeted at time of pur-
chase with brochures, recipes, advertising, coupons, etc. The food indus-
try and retail stores are provided with training and promotional kits, and
they agree to display materials and hold special events that advance the
message. At the community level, programs are designed to meet the spe-
cific needs of the community members. Interventions are aimed at schools,
worksites, clinics, religious centers, etc. Activities include such events as
garden projects, wellness seminars, booths at state fairs, and local media
events. The 5-A-Day Campaign also provides funding for evaluation to
assess the impact of the various programs and the effectiveness of the ad-
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vertising. Media campaigns regarding the use of tobacco provide an inter-
esting example for both government and the tobacco industry, which are
described in Chapter 8.

Regulatory Approaches

The government can exercise its legislative powers to deter risk be-
haviors by imposing civil and criminal penalties (e.g., seatbelt and motor-
cycle helmet laws). This kind of regulation prescribes specific behavior
either for the entire population (e.g., speed limits) or for segments of it
(e.g., age-restricted tobacco and alcoholic beverage sales). The govern-
ment also can create incentives for individual behavior change. For ex-
ample, it can exercise its taxation authority to discourage unhealthy ac-
tivities, such as tobacco use or excessive consumption of alcohol, or
encourage healthy ones, for example, by providing tax deductions for
health care expenditures. The effect of taxation on tobacco use is de-
scribed in Chapter 8.

The law also can regulate the agents of behavior change, for example
by requiring safer product design. Government can regulate unsafe prod-
ucts directly (e.g., passive restraints in cars, trigger locks on handguns, or
childproof caps on medicines) or indirectly through the tort system (e.g.,
tobacco, automobile, or firearms litigation). Government also can help
provide the means for safer behavior by removing legal impediments to
behavior change (e.g., dismantling drug paraphernalia or needle prescrip-
tion laws that impede access to sterile injection equipment).

Furthermore, the law can change the informational, physical, social,
or economic environment to facilitate safer behavior. Government can
demand accurate labeling and instructions (e.g., on foods, pharmaceutical
products, nutritional supplements) or restrict commercial advertising of
hazardous products and activities (e.g., tobacco, alcoholic beverages, gam-
bling); enact housing and building codes to prevent injury and disease
(e.g., sanitation, lead paint); and make environments safer (e.g., guards
on upper-level apartment windows, median barriers on highways, regula-
tions for safe disposal of toxic substances).

Addressing Socioeconomic Status and Health

The role of socioeconomic status in health (Chapter 4) is an issue
that can only be handled at a societal level. The international scope of
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this issue is reflected in the concerns it has raised from the World Health
Organization (WHO), the World Bank, and the European Community
(Whitehead, 1998; Gwatkin, 2000). Many efforts have been implemented
to review the evidence and to search for solutions to the problem (see
Gwatkin, 2000). The concern goes beyond providing equitable access to
health care to addressing the basic links between social inequality and
health.

In 1992, WHO set the following target: “By the year 2000, the differ-
ences in health status between countries and between groups within coun-
tries should be reduced by at least 25%, by improving the level of health
of disadvantaged nations and groups” (Dahlgren and Whitehead, 1992).
Approaches were aimed at reducing poverty (e.g., compressed income
scales or progressive tax systems), decreasing unhealthy living conditions
(e.g., urban renewal programs), improving working conditions (e.g., legis-
lation to eliminate physical health hazards at work or organizational re-
forms for less stressful working arrangements), decreasing unemployment
(e.g., creation of new jobs or minimizing the impact through increased
public awareness of available assistance), improving lifestyle (e.g., target-
ing the most disadvantaged groups for smoking or nutrition education or
interventions), and providing access to health care (e.g., availability of
insurance and culturally appropriate training for health care providers).

 More recently, an Independent Inquiry (Acheson et al., 1998) exam-
ined the health inequalities in England and put forward several recom-
mendations. Three areas were considered critical: improving the health of
families with children, reducing disparity in income while improving the
living conditions of the poor, and assessing all relevant public policies for
their effect on health inequalities. The report pointed out that many areas
not normally associated with health have an impact on the social inequi-
ties that influence health; these include poverty, income, tax and ben-
efits, education, employment, housing and environment, transportation,
pollution, and nutrition.

Others in the international community have participated in the dis-
cussions concerning how to address the problem of health inequities.
Gwatkin (2000) suggested directing efforts toward reducing differences
between the rich and the poor rather than improving societal averages.
Barzach (2000) recommended a focus on prevention and control of cer-
tain priority pathologies with the expectation that these efforts would
later provide a framework that could be generalized to broader issues.
Dahlgren (2000) emphasized progressive financial strategies for health in-
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surance with access to services based on need rather than on ability to pay.
Tarlov (1999) proposed a framework for thinking about interventions
classed as either ameliorative or corrective and directed toward five objec-
tives: enhancing child development, strengthening community cohesion,
providing opportunities for self-fulfillment, increasing socioeconomic
well-being, and modulating hierarchical structuring. This is just a sam-
pling of the perspectives from the international community. While there
seems to be no consensus on the optimal approaches to rectify the health
impact of disparities in socioeconomic status, there does seem to be agree-
ment that the issue deserves attention.
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7

Evaluating and Disseminating
Intervention Research

Efforts to change health behaviors should be guided by clear criteria
of efficacy and effectiveness of the interventions. However, this has
proved surprisingly complex and is the source of considerable de-

bate.
The principles of science-based interventions cannot be overempha-

sized. Medical practices and community-based programs are often based
on professional consensus rather than evidence. The efficacy of interven-
tions can only be determined by appropriately designed empirical studies.
Randomized clinical trials provide the most convincing evidence, but may
not be suitable for examining all of the factors and interactions addressed
in this report.

Information about efficacious interventions needs to be disseminated
to practitioners. Furthermore, feedback is needed from practitioners to
determine the overall effectiveness of interventions in real-life settings.
Information from physicians, community leaders, public health officials,
and patients are all-important for determining the overall effectiveness of
interventions.

The preceding chapters review contemporary research on health and
behavior from the broad perspectives of the biological, behavioral, and
social sciences. A recurrent theme is that continued multidisciplinary and
interdisciplinary efforts are needed. Enough research evidence has accu-
mulated to warrant wider application of this information. To extend its
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use, however, existing knowledge must be evaluated and disseminated.
This chapter addresses the complex relationship between research and
application. The challenge of bridging research and practice is discussed
with respect to clinical interventions, communities, public agencies, sys-
tems of health care delivery, and patients.

During the early 1980s, the National Heart, Lung, and Blood Insti-
tute (NHLBI) and the National Cancer Institute (NCI) suggested a se-
quence of research phases for the development of programs that were ef-
fective in modifying behavior (Greenwald, 1984; Greenwald and Cullen,
1984; NHLBI, 1983): hypothesis generation (phase I), intervention meth-
ods development (phase II), controlled intervention trials (phase III),
studies in defined populations (phase IV), and demonstration research
(phase V). Those phases reflect the importance of methods development
in providing a basis for large-scale trials and the need for studies of the
dissemination and diffusion process as a means of identifying effective
application strategies. A range of research and evaluation methods are
required to address diverse needs for scientific rigor, appropriateness and
benefit to the communities involved, relevance to research questions, and
flexibility in cost and setting. Inclusion of the full range of phases from
hypothesis generation to demonstration research should facilitate devel-
opment of a more balanced perspective on the value of behavioral and
psychosocial interventions.

EVALUATING INTERVENTIONS

Assessing Outcomes

Choice of Outcome Measures

The goals of health care are to increase life expectancy and improve
health-related quality of life. Major clinical trials in medicine have
evolved toward the documentation of those outcomes. As more trials
documented effects on total mortality, some surprising results emerged.
For example, studies commonly report that, compared with placebo, lipid-
lowering agents reduce total cholesterol and low-density lipoprotein cho-
lesterol, and might increase high-density lipoprotein cholesterol, thereby
reducing the risk of death from coronary heart disease (Frick et al., 1987;
Lipid Research Clinics Program, 1984). Those trials usually were not asso-
ciated with reductions in death from all causes (Golomb, 1998; Muldoon
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et al., 1990). Similarly, He et al. (1999) demonstrated that intake of di-
etary sodium in overweight people was not related to the incidence of
coronary heart disease but was associated with mortality form coronary
heart disease. Another example can be found in the treatment of cardiac
arrhythmia. Among adults who previously suffered a myocardial infarc-
tion, symptomatic cardiac arrhythmia is a risk factor for sudden death
(Bigger, 1984). However, a randomized drug trial in 1455 post-infarction
patients demonstrated that those who were randomly assigned to take an
anti-arrhythmia drug showed reduced arrhythmia, but were significantly
more likely to die from arrhythmia and from all causes than those assigned
to take a placebo. If investigators had measured only heart rhythm
changes, they would have concluded that the drug was beneficial. Only
when primary health outcomes were considered was it established that
the drug was dangerous (Cardiac Arrhythmia Suppression Trial (CAST)
Investigators, 1989).

Many behavioral intervention trials document the capacity of inter-
ventions to modify risk factors (NHLBI, 1998), but relatively few Level I
studies measured outcomes of life expectancy and quality of life. As the
examples above point out, assessing risk factors may not be adequate.
Ramifications of interventions are not always apparent until they are fully
evaluated. It is possible that a recommendation for a behavioral change
could increase mortality through unforeseen consequences. For example,
a recommendation of increased exercise might heighten the incidence of
roadside auto fatalities. Although risk factor modification is expected to
improve outcomes, assessment of increased longevity is essential. Mea-
surement of mortality as an endpoint does necessitate long-duration trials
that can incur greater costs.

Outcome Measurement

One approach to representing outcomes comprehensively is the qual-
ity-adjusted life year (QALY). QALY is a measure of life expectancy (Gold
et al., 1996; Kaplan and Anderson, 1996) that integrates mortality and
morbidity in terms of equivalents of well-years of life. If a woman ex-
pected to live to age 75 dies of lung cancer at 50, the disease caused 25 lost
life-years. If 100 women with life expectancies of 75 die at age 50, 2,500
(100 × 25 years) life-years would be lost. But death is not the only out-
come of concern. Many adults suffer from diseases that leave them more
or less disabled for long periods. Although still alive, their quality of life is
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diminished. QALYs account for the quality-of-life consequences of ill-
nesses. For example, a disease that reduces quality by one-half reduces
QALY by 0.5 during each year the patient suffers. If the disease affects 2
people, it will reduce QALY by 1 (2 × 0.5) each year. A pharmaceutical
treatment that improves life by 0.2 QALYs for 5 people will result in the
equivalent of 1 QALY if the benefit is maintained over a 1-year period.
The basic assumption is that 2 years scored as 0.5 each add to the equiva-
lent of 1 year of complete wellness. Similarly, 4 years scored as 0.25 each
are equivalent to 1 year of complete wellness. A treatment that boosts a
patient’s health from 0.50 to 0.75 on a scale ranging from 0.0 (for death)
to 1.0 (for the highest level of wellness) adds the equivalent of 0.25 QALY.
If the treatment is applied to 4 patients, and the duration of its effect is 1
year, the effect of the treatment would be equivalent to 1 year of complete
wellness. This approach has the advantage of considering benefits and
side-effects of treatment programs in a common term. Although QALYs
typically are used to assess effects on patients, they also can be used as a
measure of effect on others, including caregivers who are placed at risk
because their experience is stressful. Most important, QALYs are required
for many methods of cost-effectiveness analysis.The most controversial
aspect of the methodology is the method for assigning values along the
scale. Three methods are commonly used: standard reference gamble,
time-tradeoff, and rating scales. Economists and psychologists differ on
their preferred approach to preference assessment. Economists typically
prefer the standard gamble because it is consistent with the axioms of
choice outlined in decision theory (Torrence, 1976). Economists also ac-
cept time-tradeoff because it represents choice even though it is not ex-
actly consistent with the axioms derived from theory (Bennett and
Torrence, 1996). However, evidence from experimental studies questions
many of the assumptions that underlie economic models of choice. In
particular, human evaluators do poorly at integrating complex probability
information when making decisions involving risk (Tversky and Fox,
1995). Economic models often assume that choice is rational. However,
psychological experiments suggest that methods commonly used for choice
studies do not represent the true underlying preference continuum (Zhu
and Anderson, 1991). Some evidence supports the use of simple rating
scales (Anderson and Zalinski, 1990). Recently, research by economists
has attempted to integrate studies from cognitive science, while psycholo-
gists have begun investigations of choice and decision-making (Tversky
and Shafir, 1992). A significant body of studies demonstrates that differ-
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ent methods for estimating preferences will produce different values
(Lenert and Kaplan, 2000). This happens because the methods ask differ-
ent questions. More research is needed to clarify the best method for valu-
ing health states.

The weighting used for quality adjustment comes from surveys of pa-
tient or population groups, an aspect of the method that has generated
considerable discussion among methodologists and ethicists (Kaplan,
1994). Preference weights are typically obtained by asking patients or
people randomly selected from a community to rate cases that describe
people in various states of wellness. The cases usually describe level of
functioning and symptoms. Although some studies show small but signifi-
cant differences in preference ratings between demographic groups
(Kaplan, 1998), most studies have shown a high degree of similarity in
preferences (see Kaplan, 1994, for review). A panel convened by the U.S.
Department of Health and Human Services reviewed methodologic issues
relevant to cost and utility analysis (the formal name for this approach) in
health care. The panel concluded that population averages rather than
patient group preference weights are more appropriate for policy analysis
(Gold et al., 1996).

Several authors have argued that resource allocation on the basis of
QALYs is unethical (see La Puma and Lawlor, 1990). Those who reject
the use of QALY suggest that QALY cannot be measured. However, the
reliability and validity of quality-of-life measures are well documented
(Spilker, 1996). Another ethical challenge to QALYs is that they force
health care providers to make decisions based on cost-effectiveness rather
than on the health of the individual patient.

Another common criticism of QALYs is that they discriminate against
the elderly and the disabled. Older people and those with disabilities have
lower QALYs, so it is assumed that fewer services will be provided to them.
However, QALYs consider the increment in benefit, not the starting point.
Programs that prevent the decline of health status or programs that pre-
vent deterioration and functioning among the disabled do perform well in
QALY outcome analysis. It is likely that QALYs will not reveal benefits
for heroic care at the very end of life. However, most people prefer not to
take treatment that is unlikely to increase life expectancy or improve qual-
ity of life (Schneiderman et al., 1992). Ethical issues relevant to the use of
cost-effectiveness analysis are considered in detail in the report of the
Panel on Cost-Effectiveness in Health and Medicine (Gold et al., 1996).
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Evaluating Clinical Interventions

Behavioral interventions have been used to modify behaviors that put
people at risk for disease, to manage disease processes, and to help patients
cope with their health conditions. Behavioral and psychosocial interven-
tions take many forms. Some provide knowledge or persuasive informa-
tion; others involve individual, family, group, or community programs to
change or support changes in health behaviors (such as in tobacco use,
physical activity, or diet); still others involve patient or health care pro-
vider education to stimulate behavior change or risk-avoidance. Behav-
ioral and psychosocial interventions are not without consequence for pa-
tients and their families, friends, and acquaintances; interventions cost
money, take time, and are not always enjoyable. Justification for interven-
tions requires assurance that the changes advocated are valuable. The
kinds of evidence required to evaluate the benefits of interventions are
discussed below.

Evidence-Based Medicine

Evidence-based medicine uses the best available scientific evidence
to inform decisions about what treatments individual patients should re-
ceive (Sackett et al., 1997). Not all studies are equally credible. Last
(1995) offered a hierarchy of clinical research evidence, shown in Table
7-1. Level I, the most rigorous, is reserved for the randomized clinical
trials (RCT), in which participants are randomly assigned to the experi-
mental condition or to a meaningful comparison condition—the most
widely accepted standard for evaluating interventions. Such trials involve

TABLE 7-1 Research Evidence Hierarchy

Level Element

I. Randomized controlled trial
II. Controlled trial without randomization

Cohort or case control analytic study
Multiple time series
Uncontrolled experiment with dramatic results

III. Case study
Expert opinion

SOURCE: Last, 1995, by permission of Lancet Ltd. All rights reserved.
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either “single blinding” (investigators know which participants are as-
signed to the treatment and groups but participants do not) or “double
blinding” (neither the investigators nor the participants know the group
assignments) (Friedman et al., 1985). Double blinding is difficult in be-
havioral intervention trials, but there are some good examples of single-
blind experiments. Reviews of the literature often grade studies according
to levels of evidence. Level I evidence is considered more credible than
Level II evidence; Level III evidence is given  little weight.

There has been concern about the generalizability of RCTs (Feinstien
and Horwitz, 1997; Horwitz, 1987a,b; Horwitz and Daniels, 1996; Horwitz
et al., 1996, 1990; Rabeneck et al., 1992), specifically because the recruit-
ment of participants can result in samples that are not representative of
the population (Seligman, 1996). There is a trend toward increased het-
erogeneity of the patient population in RCTs. Even so, RCTs often in-
clude stringent criteria for participation that can exclude participants on
the basis of comorbid conditions or other characteristics that occur fre-
quently in the population. Furthermore, RCTs are often conducted in spe-
cialized settings, such as university-based teaching hospitals, that do not
draw representative population samples. Trials sometimes exhibit large
dropout rates, which further undermine the generalizability of their find-
ings.

Oldenburg and colleagues (1999) reviewed all papers published in
1994 in 12 selected journals on public health, preventive medicine, health
behavior, and health promotion and education. They graded the studies
according to evidence level: 2% were Level I RCTs and 48% were Level
II. The authors expressed concern that behavioral research might not be
credible when evaluated against systematic experimental trials, which are
more common in other fields of medicine. Studies with more rigorous
experimental designs are less likely to demonstrate treatment effective-
ness (Heaney and Goetzel, 1997; Mosteller and Colditz, 1996). Although
there have been relatively few behavioral intervention trials, those that
have been published have supported the efficacy of behavioral interven-
tions in a variety of circumstances, including smoking, chronic pain, can-
cer care, and bulimia nervosa (Compas et al., 1998).

Efficacy and Effectiveness

Efficacy is the capacity of an intervention to work under controlled
conditions. Randomized clinical trials are essential in establishing the ef-
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fects of a clinical intervention (Chambless and Hollon, 1998) and in de-
termining that an intervention can work. However, demonstration of effi-
cacy in an RCT does not guarantee that the treatment will be effective in
actual practice settings. For example, some reviews suggest that behav-
ioral interventions in psychotherapy are generally beneficial (Matt and
Navarro, 1997), others suggest that interventions are less effective in clini-
cal settings than in the laboratory (Weisz et al., 1992), and others find
particular interventions equally effective in experimental and clinical set-
tings (Shadish et al., 1997).

The Division of Clinical Psychology of the American Psychological
Association recently established criteria for “empirically supported” psy-
chological treatments (Chambless and Hollon, 1998). In an effort to es-
tablish a level of excellence in validating the efficacy of psychological
interventions the criteria are relatively stringent. A treatment is consid-
ered empirically supported if it is found to be more effective than either an
alternative form of treatment or a credible control condition in at least
two RCTs. The effects must be replicated by at least two independent
laboratories or investigative teams to ensure that the effects are not attrib-
utable to special characteristics of a specific investigator or setting. Sev-
eral health-related behavior change interventions meeting those criteria
have been identified, including interventions for management of chronic
pain, smoking cessation, adaptation to cancer, and treatment of eating
disorders (Compas et al., 1998).

An intervention that has failed to meet the criteria still has potential
value and might represent important or even landmark progress in the
field of health-related behavior change. As in many fields of health care,
there historically has been little effort to set standards for psychological
treatments for health-related problems or disease. Recently, however, man-
aged-care and health maintenance organizations have begun to monitor
and regulate both the type and the duration of psychological treatments
that are reimbursed. A common set of criteria for making coverage deci-
sions has not been articulated, so decisions are made in the absence of
appropriate scientific data to support them. It is in the best interest of the
public and those involved in the development and delivery of health-
related behavior change interventions to establish criteria that are based
on the best available scientific evidence. Criteria for empirically supported
treatments are an important part of that effort.
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Evaluating Community-Level Interventions

Evaluating the effectiveness of interventions in the communities re-
quires different methods. Developing and testing interventions that take
a more comprehensive, ecologic approach, and that are effective in reduc-
ing risk-related behaviors and influencing the social factors associated with
health status, require many levels and types of research (Flay, 1986; Green
et al., 1995; Greenwald and Cullen, 1984). Questions have been raised
about the appropriateness of RCTs for addressing research questions when
the unit of analysis is larger than the individual, such as a group, organiza-
tion, or community (McKinlay, 1993; Susser, 1995). While this discussion
uses the community as the unit of analysis, similar principles apply to
interventions aimed at groups, families, or organizations.

Review criteria  of community interventions have been suggested by
Hancock and colleagues (Hancock et al., 1997). Their criteria for rigor-
ous scientific evaluation of community intervention trials include four
domains: (1) design, including the randomization of communities to con-
dition, and the use of sampling methods that assure representativeness of
the entire population; (2) measures, including the use of outcome mea-
sures with demonstrated validity and reliability and process measures that
describe the extent to which the intervention was delivered to the target
audience; (3) analysis, including consideration of both individual varia-
tion within each community and community-level variation within each
treatment condition; and (4) specification of the intervention in enough
detail to allow replication.

Randomization of communities to various conditions raises challenges
for intervention research in terms of expense and statistical power
(Koepsell et al., 1995; Murray, 1995). The restricted hypotheses that RCTs
test cannot adequately consider the complexities and multiple causes of
human behavior and health status embedded within communities (Israel
et al., 1995; Klitzner, 1993; McKinlay, 1993; Susser, 1995). A randomized
controlled trial might actually alter the interaction between an interven-
tion and a community and result in an attenuation of the effectiveness of
the intervention (Fisher, 1995; McKinlay, 1993). At the level of commu-
nity interventions, experimental control might not be possible, especially
when change is unplanned. That is, given the different sociopolitical struc-
tures, cultures, and histories of communities and the numerous factors
that are beyond a researcher’s ability to control, it might be impossible to
identify and maintain a commensurate comparison community (Green et
al., 1996; Hollister and Hill, 1995; Israel et al., 1995; Klitzner, 1993;
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Mittelmark et al., 1993; Susser, 1995). Using a control community does
not completely solve the problem of comparison, however, because one
“cannot assume that a control community will remain static or free of
influence by national campaigns or events occurring in the experimental
communities” (Green et al., 1996, p. 274).

Clear specification of the conceptual model guiding a community in-
tervention is needed to clarify how an intervention is expected to work
(Koepsell, 1998; Koepsell et al., 1992). This is the contribution of the
Theory of Change model for communities described in Chapter 6. A theo-
retical framework is necessary to specify mediating mechanisms and modi-
fying conditions. Mediating mechanisms are pathways, such as social sup-
port, by which the intervention induces the outcomes; modifying
conditions, such as social class, are not affected by the intervention but
can influence outcomes independently. Such an approach offers numer-
ous advantages, including the ability to identify pertinent variables and
how, when, and in whom they should be measured; the ability to evaluate
and control for sources of extraneous variance; and the ability to develop
a cumulative knowledge base about how and when programs work
(Bickman, 1987; Donaldson et al., 1994; Lipsey, 1993; Lipsey and Polard,
1989). When an intervention is unsuccessful at stimulating change, data
on mediating mechanisms can allow investigators to determine whether
the failure is due to the inability of the program to activate the causal
processes that the theory predicts or to an invalid program theory
(Donaldson et al., 1994).

Small-scale, targeted studies sometimes provide a basis for refining
large-scale intervention designs and enhance understanding of methods
for influencing group behavior and social change (Fisher, 1995; Susser,
1995; Winkleby, 1994). For example, more in-depth, comparative, mul-
tiple-case-study evaluations are needed to explain and identify lessons
learned regarding the context, process, impacts, and outcomes of commu-
nity-based participatory research (Israel et al., 1998).

Community-Based Participatory Research and Evaluation

As reviewed in Chapter 4, broad social and societal influences have
an impact on health. This concept points to the importance of an ap-
proach that recognizes individuals as embedded within social, political,
and economic systems that shape their behaviors and constrain their ac-
cess to resources necessary to maintain their health (Brown, 1991;
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Gottlieb and McLeroy, 1994; Krieger, 1994; Krieger et al., 1993; Lalonde,
1974; Lantz et al., 1998; McKinlay, 1993; Sorensen et al., 1998a, b;
Stokols, 1992, 1996; Susser and Susser, 1996a,b; Williams and Collins,
1995; World Health Organization [WHO], 1986). It also points to the
importance of expanding the evaluation of interventions to incorporate
such factors (Fisher, 1995; Green et al., 1995; Hatch et al., 1993; Israel et
al., 1995; James, 1993; Pearce, 1996; Sorensen et al., 1998a,b; Steckler et
al., 1992; Susser, 1995).

This is exemplified by community-based participatory programs,
which are collaborative efforts among  community members, organization
representatives, a wide range of researchers and program evaluators, and
others (Israel et al., 1998). The partners contribute “unique strengths and
shared responsibilities” (Green et al., 1995, p. 12) to enhance understand-
ing of a given phenomenon, and they integrate the knowledge gained
from interventions to improve the health and well-being of community
members (Dressler, 1993; Eng and Blanchard, 1990-1; Hatch et al., 1993;
Israel et al., 1998; Schulz et al., 1998a). It provides “the opportunity…for
communities and science to work in tandem to ensure a more balanced set
of political, social, economic, and cultural priorities, which satisfy the de-
mands of both scientific research and communities at higher risk” (Hatch
et al., 1993, p. 31). The advantages and rationale of community-based
participatory research are summarized in Table 7-2 (Israel et al., 1998).
The term “community-based participatory research,” is used here to clearly
differentiate from “community-based research,” which is often used in ref-
erence to research that is placed in the community but in which commu-
nity members are not actively involved.

Table 7-3 presents a set of principles, or characteristics, that capture
the important components of community-based participatory research and
evaluation (Israel et al., 1998). Each principle constitutes a continuum
and represents a goal, for example, equitable participation and shared con-
trol over all phases of the research process (Cornwall, 1996; Dockery, 1996;
Green et al., 1995). Although the principles are presented here as distinct
items, community-based participatory research integrates them.

There are four major foci of evaluation with implications for research
design: context, process, impact, and outcome (Israel, 1994; Israel et al., 1995;
Simons-Morton et al., 1995). A comprehensive community-based par-
ticipatory evaluation would include all types, but it is often financially
practical to pursue only one or two. Evaluation design is extensively re-
viewed in the literature (Campbell and Stanley, 1963; Cook and
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TABLE 7-2 Rationale for Community-Based Participatory Research

Rationale Reference

Enhances the relevance and usefulness Brown 1995; Cousins and Earl 1995; Schulz
of research data for all partners involved et al. 1998b

Joins partners with diverse skills, Butterfoss et al., 1993; Hall 1992;
knowledge, expertise, and sensitivities Himmelman 1992; Israel et al. 1989;
to address complex problems Schensul et al. 1987

Improves quality and validity of research Altman 1995; Bishop 1996; deKoning and
by engaging local knowledge and local Martin 1996; Dressler 1993; Elden and
theory based on experience of people Levin 1991; Gaventa 1993; Hall 1992;
involved Maguire 1987; Schensul et al. 1987; Vega

1992

Recognizes limitations of concept of Denzin, 1994; Reason 1994; Zich and
“value-free” science (Denzin 1994) and Temoshok 1986
encourages  self-reflexive, engaged, and
self-critical role of researchers

Acknowledges that knowledge is power, deKoning and Martin 1996; Dressler 1993;
thus knowledge gained can be used by Hall 1992; Himmelman 1992; Maguire
all partners involved to direct resources 1987; Tandon 1981
and influence policies that will benefit
community

Strengthens research and program Altman 1995; Green et al. 1995; Schensul
development capacity of partners et al. 1987; Schulz, et al. 1998a; Singer

1993, 1994

Creates theory grounded in social Altman 1995; Schensul 1985
experience and creates better informed
and more effective practice guided by
such theories

Increases possibility of overcoming Hatch et al. 1993; Schulz, et al. 1998b
understandable distrust of research on
part of communities that have historically
been subjects of such research

Has potential to “bridge the cultural gaps Bishop 1994, 1996; Hatch et al. 1993;
that may exist” (Brown, 1995, p. 211) Schulz  et al. 1998b; Vega 1992
between partners involved

continued on next page
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Overcomes fragmentation and separation Green et al. 1995; Israel et al. 1994; Reason
of individual from culture and context 1994; Stokols 1996
that are often evident in more narrowly
defined, categorical approaches

Is consistent with implications or Israel et al., 1996
principles of practice that emanate from
conceptual framework of stress process,
for example, context-specific,
comprehensive approach, and multiple
outcomes

Provides additional funds and possible Altman 1995; Nyden and Wiewel 1992;
employment opportunities for community Schulz et al. 1998b
partners

Aims to improve health and well-being Durie 1996; Green et al. 1995; Hatch et al.
of  communities involved, both directly 1993; Schulz et al. 1998a, deKoning and
through examining and addressing Martin 1996; Israel and Schurman 1990;
identified needs and indirectly through Israel et al. 1994; Wallerstein 1992
increasing power and control over
research process

Involves communities that have been deKoning and Martin 1996; Gaventa 1993;
marginalized on basis of race, ethnicity, Hatch et al. 1993; Krieger 1994; Maguire
class, gender, sexual orientation in 1987; Vega 1992; Williams and Collins
examining consequences of 1995
marginalization and attempting to
reduce and eliminate it

SOURCE:  Israel et al., 1998. Reprinted with permission of Pergaus Books Publishers, a mem-
ber of Perseus Books, L.L.C.

TABLE 7-2 Continued

Rationale Reference

Reichardt, 1979; Dignan, 1989; Green, 1977; Green and Gordon, 1982;
Green and Lewis, 1986; Guba and Lincoln, 1989; House, 1980; Israel et
al., 1995; Patton, 1987, 1990; Rossi and Freeman, 1989; Shadish et al.,
1991; Stone et al., 1994; Thomas and Morgan, 1991; Windsor et al., 1994;
Yin, 1993).

Context encompasses the events, influences, and changes that occur
naturally in the project setting or environment during the intervention
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TABLE 7-3 Principles of Community-Based Participatory Research
and Evaluation

Principle Reference

Recognizes community as unit of identity Hatch et al. 1993; Israel et al. 1994; Klein
1968; Sarason 1984; Steckler et al., 1993;
Steuart 1993; Stringer 1996

Builds on strengths and resources Berger and Neuhaus, 1977; CDC/ATSDR
within community 1997; Israel and Schurman, 1990; McKnight

1987, 1994; Minkler 1989; Putnam, 1993;
Steuart 1993

Facilitates collaborative partnerships Bishop 1994; 1996; CDC/ATSDR 1997;
in all phases of research Cornwall and Jewkes 1995; deKoning and

Martin 1996; Durie 1996; Fawcett 1991;
Gaventa 1993; Goodman 1999; Green et al.
1995; Hatch et al. 1993; Israel et al. 1992a,
b; Levine et al. 1992; Lillie-Blanton and
Hoffman 1995; Maguire 1996; Mittelmark
et al. 1993; Nyden and Wiewel 1992; Park
et al. 1993; Schulz, et al. 1998a; Singer
1993; Stringer 1996

Integrates knowledge and action for Cornwall and Jewkes 1995; deKoning and
benefit of all partners Martin 1996; Fawcett 1991; Green et al.

1995; Israel et al. 1994; Lather, 1986;
Lincoln and Reason 1996; Maguire 1987;
Park et al. 1993; Reason 1988; Schulz, et al.
1998a; Singer 1993; Stringer 1996

Promotes a colearning and empowering Bishop 1994, 1996; CDC/ATSDR 1997;
process that attends to social inequalities Cornwall and Jewkes 1995; deKoning and

Martin 1996; Elden and Levin, 1991; Eng
and Parker 1994; Freire 1987; Israel et al.
1994; Labonte 1994; Lillie-Blanton and
Hoffman 1995; Maguire, 1987; Nyden and
Wiewel 1992; Robertson and Minkler 1994;
Schulz, et al. 1998a; Singer 1993; Stringer
1996; Yeich and Levine, 1992

continued on next page
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Involves cyclic and iterative process Altman 1995; Cornwall and Jewkes 1995;
Fawcett et al. 1996; Hatch et al. 1993; Israel
et al. 1994; Levine et al. 1992; Reason 1994;
Smithies and Adams 1993; Stringer 1996;
Tandon 1981

Addresses health from both positive and Antonovsky 1985; Baker and Brownson
ecological perspectives 1999; Brown 1991; Durie 1996; Goodman

1999; Gottlieb and McLeroy 1994; Hancock
1993; Israel et al. 1994; Krieger 1994;
McKinlay 1993; Schulz, et al. 1998a;
Stokols 1992, 1996; WHO 1986

Disseminates findings and knowledge Bishop 1996; Dressler 1993; Fawcett 1991;
gained to all partners Fawcett et al. 1996; Francisco et al. 1993;

Gaventa 1993; Hall 1992; Israel et al,
1992a; Lillie-Blanton and Hoffman 1995;
Maguire 1987; Schulz et al. 1998a; Singer
1994; Whitehead 1993

Involves long-term commitment of CDC/ATSDR 1997; Hatch et al. 1993;
all partners Israel et al., 1992a; Mittelmark et al. 1993;

Schulz et al. 1998a,b

SOURCE: Israel et al., 1998. Reprinted with permission of Pergaus Books Publishers, a mem-
ber of Perseus Books, L.L.C.

TABLE 7-3 Continued

Principle Reference

that might affect the outcomes (Israel et al., 1995). Context data provide
information about how particular settings facilitate or impede program
success. Decisions must be made about which of the many factors in the
context of an intervention might have the greatest effect on project suc-
cess.

Evaluation of process assesses the extent, fidelity, and quality of the
implementation of interventions (McGraw et al., 1994). It describes the
actual activities of the intervention and the extent of participant expo-
sure, provides quality assurance, describes participants, and identifies the
internal dynamics of program operations (Israel et al., 1995).

A distinction is often made in the evaluation of interventions be-
tween impact and outcome (Green and Lewis, 1986; Israel et al., 1995;
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Simons-Morton et al., 1995; Windsor et al., 1994). Impact evaluation
assesses the effectiveness of the intervention in achieving desired changes
in targeted mediators. These include the knowledge, attitudes, beliefs, and
behavior of participants.  Outcome evaluation examines the effects of the
intervention on health status, morbidity, and mortality. Impact evalua-
tion focuses on what the intervention is specifically trying to change, and
it precedes an outcome evaluation. It is proposed that if the intervention
can effect change in some intermediate outcome (“impact”), the “final”
outcome will follow.

Although the association between impact and outcome may not al-
ways be substantiated (as discussed earlier in this chapter), impact may be
a necessary measure. In some instances, the outcome goals are too far in
the future to be evaluated. For example, childhood cardiovascular risk
factor intervention studies typically measure intermediate gains in knowl-
edge (Parcel et al., 1989) and changes in diet or physical activity (Simons-
Morton et al., 1991). They sometimes assess cholesterol and blood pres-
sure, but they do not usually measure heart disease because that would not
be expected to occur for many years.

Given the aims and the dynamic context within which community-
based participatory research and evaluation are conducted, methodologic
flexibility is essential. Methods must be tailored to the purpose of the
research and evaluation and to the context and interests of the commu-
nity (Beery and Nelson, 1998; deKoning and Martin, 1996; Dockery, 1996;
Dressler, 1993; Green et al., 1995; Hall, 1992; Hatch et al., 1993; Israel et
al., 1998; Marin and Marin, 1991; Nyden and Wiewel, 1992; Schulz et al.,
1998b; Singer, 1993; Stringer, 1996). Numerous researchers have sug-
gested greater use of qualitative data, from in-depth interviews and obser-
vational studies, for evaluating the context, process, impact, and outcome
of community-based participatory research interventions (Fortmann et al.,
1995; Goodman, 1999; Hugentobler et al., 1992; Israel et al., 1995, 1998;
Koepsell et al., 1992; Mittelmark et al., 1993; Parker et al., 1998; Sorensen
et al., 1998a; Susser, 1995). Triangulation is the use of multiple methods
and sources of data to overcome limitations inherent in each method and
to improve the accuracy of the information collected, thereby increasing
the validity and credibility of the results (Denzin, 1970; Israel et al., 1995;
Reichardt and Cook, 1980; Steckler et al., 1992). For examples of the
integration of qualitative and quantitative methods in research and evalu-
ation of public-health interventions, see Steckler et al. (1992) and Parker
et al. (1998).
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Assessing Government Interventions

Despite the importance of legislation and regulation to promote pub-
lic health, the effectiveness of government interventions are poorly un-
derstood. In particular, policymakers often cannot answer important em-
pirical questions: do legal interventions work and at what economic and
social cost? In particular, policymakers need to know whether legal inter-
ventions achieve their intended goals (e.g., reducing risk behavior). If so,
do legal interventions unintentionally increase other risks (risk/risk
tradeoff)? Finally, what are the adverse effects of regulation on personal or
economic liberties and general prosperity in society? This is an important
question not only because freedom has an intrinsic value in democracy,
but also because activities that dampen economic development can have
health effects. For example, research demonstrates the positive correla-
tion between socioeconomic status and health (Chapter 4).

Legal interventions often are not subjected to rigorous research evalu-
ation. The research that has been done, moreover, has faced challenges in
methodology. There are so many variables that can affect behavior and
health status (e.g., differences in informational, physical, social, and cul-
tural environments) that it can be extraordinarily difficult to demonstrate
a causal relationship between an intervention and a perceived health ef-
fect. Consider the methodologic constraints in identifying the effects of
specific drunk-driving laws. Several kinds of laws can be enacted within a
short period, so it is difficult to isolate the effect of each law. Publicity
about the problem and the legal response can cross state borders, making
state comparisons more difficult. Because people who drive under the in-
fluence of alcohol also could engage in other risky driving behaviors (e.g.,
speeding, failing to wear safety belts, running red lights), researchers need
to control for changes in other highway safety laws and traffic law en-
forcement. Subtle differences between comparison communities can have
unanticipated effects on the impact of legal interventions (DeJong and
Hingson, 1998; Hingson, 1996).

Despite such methodologic challenges, social science researchers have
studied legal interventions, often with encouraging results. The social sci-
ence, medical, and behavioral literature contains evaluations of interven-
tions in several public health areas, particularly in relation to injury pre-
vention (IOM, 1999; Rivara et al., 1997a,b). For example, studies have
evaluated the effectiveness of regulations to prevent head injuries (bicycle
helmets: Dannenberg et al., 1993; Kraus et al., 1994; Lund et al., 1991; Ni
et al., 1997; Thompson et al., 1996a,b), choking and suffocation (refrig-
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erator disposal and warning labels on thin plastic bags: Kraus, 1985), child
poisoning (childproof packaging: Rogers, 1996), and burns (tap water:
Erdmann et al., 1991). One regulatory measure that has received a great
deal of research attention relates to reductions in cigarette-smoking
(Chapter 6).

Legal interventions can be an important part of strategies to change
behaviors. In considering them, government and other public health agen-
cies face difficult and complex tradeoffs between population health and
individual rights (e.g., autonomy, privacy, liberty, property). One example
is the controversy over laws that require motorcyclists to wear helmets.
Ethical concerns accompany the use of legal interventions to mandate
behavior change and must be part of the deliberation process.

COST-EFFECTIVENESS EVALUATION

It is not enough to demonstrate that a treatment benefits some pa-
tients or community members. The demand for health programs exceeds
the resources available to pay for them so that treatments provide clinical
benefit and value for money. Investigators, clinicians, and program plan-
ners must demonstrate that their interventions constitute a good use of
resources.

Well over $1 trillion is spent on health care each year in the United
States. Current estimates suggest that expenditures on health care exceed
$4000 per person (Health Care Financing Administration, 1998). Invest-
ments are made in health care to produce good health status for the popu-
lation, and it is usually assumed that more investment will lead to greater
health. Some expenditures in health care produce relatively little benefit;
others produce substantial benefits. Cost-effectiveness analysis (CEA) can
help guide the use of resources to achieve the greatest improvement in
health status for a given expenditure.

Consider the medical interventions in Table 7-4, all of which are well-
known, generally accepted, and widely used. Some are traditional medical
care and some are preventive programs. To emphasize the focus on in-
creasing good health, the table presents the data in units of health bought
for $1 million rather than in dollars per unit of health, the usual approach
in CEA. The life-year is the most comprehensive unit measure of health.
Table 7-4 reveals several important points about resource allocation. There
is tremendous variation among the interventions in what can be accom-
plished for $1 million; which nets 7,750 life-years if used for influenza
vaccinations for the elderly, 217 life-years if applied to smoking-cessation
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TABLE 7-4 Life-Years Yielded by Selected Interventions per $1
Million, 1997 Dollars

Intervention Life Years/$1 Million

Antihypertensive medication, U.S. population
Propranolol 51
Captopril 8

Influenza vaccine, persons 65+ years old 7750
Tetanus booster every 10 years 4
Pap smear

Every 3 years 36
Every 2 years 1
Every year < 0.5

Thyroid screening every 5 years
Women 98
Men 40

Lovastatin at 20 milligrams per day, primary
prevention in men with total cholesterol 300+
milligrams  per decaliter

Age 55-64 years, high risk 42
Age 35-44 years, low risk 2

Smoking-cessation programs 217

Based on cost-effectiveness ratios from the original articles, which were updated to 1997
dollars by using the medical care component of the Consumer Price Index.

SOURCES, in order from top: Edelson et al., 1990; Office of Technology Assessment, 1981;
Balestra and Littenberg, 1993; Eddy, 1990; Danese et al., 1996; Goldman et al., 1991;
Cromwell et al., 1997.

programs, but only 2 life-years if used to supply Lovastatin to men aged
35–44 who have high total cholesterol but no heart disease and no other
risk factors for heart disease.

How effectively an intervention contributes to good health depends
not only on the intervention, but also on the details of its use. Antihyper-
tensive medication is effective, but Propranolol is more cost-effective than
Captopril. Thyroid screening is more cost-effective in women than in
men. Lovastatin produces more good health when targeted at older high-
risk men than at younger low-risk men. Screening for cervical cancer at 3-
year intervals with the Pap smear yields 36 life-years per $1 million (com-
pared with no screening), but each $1 million spent to increase the
frequency of screening to 2 years brings only 1 additional life-year.

The numbers in Table 7-4 illustrate a central concept in resource allo-
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cation: opportunity cost. The true cost of choosing to use a particular
intervention or to use it in a particular way is not the monetary cost per se,
but the health benefits that could have been achieved if the money had
been spent on another service instead. Thus, the opportunity cost of pro-
viding annual Pap smears ($1 million) rather than smoking-cessation pro-
grams is the 217 life-years that could have been achieved through smok-
ing cessation.

The term cost-effectiveness is commonly used but widely misunder-
stood. Some people confuse cost-effectiveness with cost minimization.
Cost minimization aims to reduce health care costs regardless of health
outcomes. CEA does not have cost-reduction per se as a goal but is de-
signed to obtain the most improvement in health for a given expenditure.
CEA also is often confused with cost/benefit analysis (CBA), which com-
pares investments with returns. CBA ranks the amount of improved health
associated with different expenditures with the aim of identifying the ap-
propriate level of investment. CEA indicates which intervention is pref-
erable given a specific expenditure.

Usually, costs are represented by the net or difference between the
total costs of the intervention and the total costs of the alternative to that
intervention. Typically, the measure of health is the QALY. The net health
effect of the intervention is the difference between the QALYs produced
by an intervention and the QALYs produced by an alternative or other
comparative base.

Comprehensive as it is, CEA does not include everything that might
be relevant to a particular decision—so it should never be used mechani-
cally. Decision-makers can have legitimate reasons to emphasize particu-
lar groups, benefits, or costs more heavily than others. Furthermore, some
decisions require information that cannot be captured easily in a CEA,
such as the effect of an intervention on individual privacy or liberty.

CEA is an analytical framework that arises from the question of which
ways of promoting good health—procedures, tests, medications, educa-
tional programs, regulations, taxes or subsidies, and combinations and
variations of these—provide the most effective use of resources. Specific
recommendations about behavioral and psychosocial interventions will
contribute the most to good health if they are set in this larger context
and based on information that demonstrates that they are in the public
interest. However, comparing behavioral and psychosocial interventions
with other ways of promoting health on the basis of cost-effectiveness
requires additional research. Currently there are too few studies that meet
this standard to support such recommendations.

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


294 HEALTH AND BEHAVIOR

DISSEMINATION

A basic assumption underlying intervention research is that tested
interventions found to be effective are disseminated to and implemented
in clinics, communities, schools, and worksites. However, there is a siz-
able gap between science and practice (Anderson, 1998; Price, 1989,
1998). Researchers and practitioners need to ensure that an intervention
is effective, and that the community or organization is prepared to adopt,
implement, disseminate, and institutionalize it. There also is a need for
demonstration research (phase V) to explain more about the process of
dissemination itself.

Dissemination to Consumers

Biomedical research results are commonly reported in the mass me-
dia. Nearly every day people are given information about the risks of dis-
ease, the benefits of treatment, and the potential health hazards in their
environments. They regularly make health decisions on the basis of their
understanding of such information. Some evidence shows that lay people
often misinterpret health risk information (Berger and Hendee, 1989;
Fischhoff, 1999a) as do their doctors (Kalet et al., 1994; Kong et al., 1986).
On the question of such a widely publicized issue as mammography, for
example, evidence suggests that women overestimate their risk of getting
breast cancer by a factor of at least 20 and that they overestimate the
benefits of mammography by a factor of 100 (Black et al., 1995). In a
study of 500 female veterans (Schwartz et al., 1997), half the women over-
estimated their risk of death from breast cancer by a factor of 8. This did
not appear to be because the subjects thought that they were more at risk
than other women; only 10% reported that they were at higher risk than
the average woman of their age. The topic of communication of health
messages to the public is discussed at length in an IOM report, Speaking of
Health: Assessing Health Communication. Strategies for Diverse Populations
(IOM, 2001).

Communicating Risk Information

Improving communication requires understanding what information
the public needs. That necessitates both descriptive and normative analy-
ses, which consider what the public believes and what the public should
know, respectively. Juxtaposing normative and descriptive analyses might
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provide guidance for reducing misunderstanding (Fischhoff and Downs,
1997). Formal normative analysis of decisions involves the creation of
decision trees, showing the available options and the probabilities of vari-
ous outcomes of each, whose relative attractiveness (or aversiveness) must
be evaluated by people. Although full analyses of decision problems can
be quite complex, they often reveal ways to drastically simplify individu-
als’ decision-making problems—in the sense that they reveal a small num-
ber of issues of fact or value that really merit serious attention (Clemen,
1991; Merz et al., 1993; Raiffa, 1968). Those few issues can still pose sig-
nificant challenges for decision makers. The actual probabilities can differ
from people’s subjective probabilities (which govern their behavior). For
example, a woman who overestimates the value of a mammogram might
insist on tests that are of little benefit to her and mistrust the political/
medical system that seeks to deny such care (Woloshin et al., 2000). Ob-
taining estimates of subjective probabilities is difficult. Although eliciting
probabilities has been studied in other contexts over the past two genera-
tions (vonWinterfeldt and Edwards, 1986; Yates, 1990), it has received
much less attention in medical contexts, where it can pose questions that
people are unwilling or unable to confront (Fischhoff and Bruine de Bruin,
1999).

In addition to such quantitative beliefs, people often need a qualita-
tive understanding of the processes by which risks are created and con-
trolled. This allows them to get an intuitive feeling for the quantitative
estimates, to feel competent to make decisions in their own behalf, to
monitor their own experience, and to know when they need help
(Fischhoff, 1999b; Leventhal and Cameron, 1987). Not seeing the world
in the same way as scientists do also can lead lay people to misinterpret
communications directed at them. One common (and some might argue,
essential) strategy for evaluating any public health communication or re-
search instrument is to ask people to think aloud as they answer draft
versions of questions (Ericsson and Simon, 1994; Schriver, 1989). For ex-
ample, subjects might be asked about the probability of getting HIV from
unprotected sexual activity. Reasons for their assessments might be ex-
plored as they elaborate on their impressions and the assumptions they
use (Fischhoff, 1999b; McIntyre and West, 1992). The result should both
reveal their intuitive theories and improve the communication process.

When people must evaluate their options, the way in which informa-
tion is framed can have a substantial effect on how it is used (Kahneman
and Tversky, 1983; Schwartz, 1999; Tversky and Kahneman, 1988). The
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fairest presentation of risk information might be one in which multiple
perspectives are used (Kahneman and Tversky, 1983, 1996). For example,
one common situation involves small risks that add up over the course of
time, through repeated exposures. The chances of being injured in an
automobile crash are very small for any one outing, whether or not the
driver wears a seatbelt. However, driving over a lifetime creates a substan-
tial risk—and a substantial benefit for seatbelt use. One way to communi-
cate that perspective is to do the arithmetic explicitly, so that subjects
understand it (Linville et al., 1993). Another method that helps people to
understand complex information involves presenting ranges rather than
best estimates. Science is uncertain, and it should be helpful for people to
understand the intervals within which their risks are likely to fall (Lipkus
and Hollands, 1999).

Risk communication can be improved. For example, many members
of the public have been fearful that proximity to electromagnetic fields
and power lines can increase the risk of cancer. Studies revealed that many
people knew very little about properties of electricity. In particular, they
usually were unaware that exposure decreases as a function of the cube
root of distance from the lines. After studying mental models of this risk,
Morgan (1995) developed a tiered brochure that presented the problem at
a variety of risks. The brochure addressed common misconceptions and
explained why scientists disagree about the risks posed by electromagnetic
fields. Participants on each side of the debate reviewed the brochure for
fairness. Several hundred thousand copies of the brochure have now been
distributed. This approach to communication requires that the public lis-
ten to experts, but it also requires that the experts listen to the public.
Providing information is not enough; it is necessary to take the next step
to demonstrate that the information is presented in an unbiased fashion
and that the public accurately processes what is offered (Edworthy and
Adams, 1997; Hadden, 1986; Morgan et al., 2001; National Research
Council, 1989).

The electromagnetic field brochure is an example of a general ap-
proach in cognitive psychology, in which communications are designed to
create coherent mental models of the domain being considered (Ericsson
and Simon, 1994; Fischhoff, 1999b; Gentner and Stevens, 1983; Johnson-
Laird, 1980). The bases of these communications are formal models of the
domain. In the case of the complex processes creating and controlling
risks, the appropriate representation is often an influence diagram, a di-
rected graph that captures the uncertain relationships among the factors
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involved (Clemen, 1991; Morgan et al., 2001). Creating such a diagram
requires pooling the knowledge of diverse disciplines, rather than letting
each tell its own part of the story. Identifying the critical messages requires
considering both the science of the risk and recipients’ intuitive
conceptualizations.

Presentation of Clinical Research Findings

Research results are commonly misinterpreted. When a study shows
that the effect of a treatment is statistically significant, it is often assumed
that the treatment works for every patient or at least for a high percentage
of those treated. In fact, large experimental trials, often with considerable
publicity, promote treatments that have only minor effects in most pa-
tients. For example, contemporary care for high blood serum cholesterol
has been greatly influenced by results of the Coronary Primary Prevention
Trial or CPPT Lipid Research Clinics Program, 1984, in which men were
randomly assigned to take a placebo or cholestyramine. Cholestyramine
can significantly lower serum cholesterol and, in this trial, reduced it by
an average of 8.5%. Men in the treatment group experienced 24% fewer
heart attack deaths and 19% fewer heart attacks than did men who took
the placebo.

The CPPT showed a 24% reduction in cardiovascular mortality in
the treated group. However, the absolute proportions of patients who died
of cardiovascular disease were similar in the 2 groups: there were 38 deaths
among 1900 participants (2%) in the placebo group and 30 deaths among
1906 participants (1.6%) in the cholestyramine group. In other words,
taking the medication for 6 years reduced the chance of dying from car-
diovascular disease from 2% to 1.6%.

Because of the difficulties in communicating risk ratio information,
the use of simple statistics, such as the number needed to treat (NNT),
has been suggested (Sackett et al., 1997). NNT is the number of people
that must be treated to avoid one bad outcome. Statistically, NNT is de-
fined as the reciprocal of the absolute-risk reduction. In the cholesterol
example, if 2% (0.020) of the patients died in the control arm of an ex-
periment and 1.6% (0.016) died in the experimental arm, the absolute
risk reduction is 0.020 – 0.016 = 0.004. The reciprocal of 0.004 is 250. In
this case, 250 people would have to be treated for 6 years to avoid 1 death
from coronary heart disease. Treatments can harm as well as benefit, so in
addition to calculating the NNT, it is valuable to calculate the number
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needed to harm (NNH). This is the number of people a clinician would
need to treat to produce one adverse event. NNT and NNH can be modi-
fied for those in particular risk groups. The advantage of these simple
numbers is that they allow much clearer communication of the magnitude
of treatment effectiveness.

Shared Decision Making

Once patients understand the complex information about outcomes,
they can fully participate in the decision-making process. The final step in
disseminating information to patients involves an interactive process that
allows patients to make informed choices about their own health-care.

Despite a growing consensus that they should be involved, evidence
suggests that patients are rarely consulted. Wennberg (1995) outlined a
variety of common medical decisions in which there is uncertainty. In
each, treatment selection involves profiles of risks and benefits for pa-
tients. Thiazide medications can be effective at controlling blood pres-
sure, they also can be associated with increased serum cholesterol; the
benefit of blood pressure reduction must be balanced against such side
effects as dizziness and impotence.

Factors that affect patient decision making and use of health services
are not well understood. It is usually assumed that use of medical services
is driven primarily by need, that those who are sickest or most disabled use
services the most (Aday, 1998). Although illness is clearly the major rea-
son for service use, the literature on small-area variation demonstrates
that there can be substantial variability in service use among communities
that have comparable illness burdens and comparable insurance coverage
(Wennberg, 1998). Therefore, social, cultural, and system variables also
contribute to service use.

The role of patients in medical decision making has undergone sub-
stantial recent change. In the early 1950s, Parsons (1951) suggested that
patients were excluded from medical decision making unless they assumed
the “sick role,” in which patients submit to a physician’s judgment, and it
is assumed that physicians understand the patients’ preferences. Through
a variety of changes, patients have become more active. More informa-
tion is now available, and many patients demand a greater role (Sharf,
1997). The Internet offers vast amounts of information to patients; some
of it misleading or inaccurate (Impicciatore et al., 1997). One difficulty is
that many patients are not sophisticated consumers of technical medical
information (Strum, 1997).

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


EVALUATING AND DISSEMINATING INTERVENTION RESEARCH 299

Another important issue is whether patients want a role. The litera-
ture is contradictory on this point; at least eight studies have addressed
the issue. Several suggest that most patients express little interest in par-
ticipating (Cassileth et al., 1980; Ende et al., 1989; Mazur and Hickam,
1997; Pendleton and House, 1984; Strull et al., 1984; Waterworth and
Luker, 1990). Those studies challenge the basis of shared medical decision
making. Is it realistic to engage patients in the  process if they are not
interested?  Deber (Deber, 1994; Deber et al., 1996) has drawn an impor-
tant distinction between problem solving and decision making. Medical
problem solving requires technical skill to make an appropriate diagnosis
and select treatment. Most patients prefer to leave those judgments in the
hands of experts (Ende et al., 1989). Studies challenging the notion that
patients want to make decisions typically asked questions about problem
solving (Ende et al., 1989; Pendleton and House, 1984; Strull et al., 1984).

Shared decision making requires patients to express personal prefer-
ences for desired outcomes, and many decisions involve very personal
choices. Wennberg (1998) offers examples of variation in health care prac-
tices that are dominated by physician choice. One is the choice between
mastectomy and lumpectomy for women with well-defined breast cancer.
Systematic clinical trials have shown that the probability of surviving
breast cancer is about equal after mastectomy and after lumpectomy fol-
lowed by radiation (Lichter et al., 1992). But in some areas of the United
States, nearly half of women with breast cancer have mastectomies (for
example, Provo, Utah); in other areas less than 2% do (for example, New
Jersey; Wennberg, 1998). Such differences are determined largely by sur-
geon choice; patient preference is not considered. In the breast cancer
example, interviews suggest that some women have a high preference for
maintaining the breast, and others feel more comfortable having more
breast tissue removed. The choices are highly personal and reflect varia-
tions in comfort with the idea of life with and without a breast. Patients
might not want to engage in technical medical problem solving, but they
are the only source of information about preferences for potential out-
comes.

The process by which patients exercise choice can be difficult. There
have been several evaluations of efforts to involve patients in decision
making. Greenfield and colleagues (1985) taught patients how to read
their own medical records and offered coaching on what questions to ask
during encounters with physicians. In this randomized trial involving pa-
tients with peptic ulcer disease, those assigned to a 20-minute treatment
had fewer functional limitations and were more satisfied with their care
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than were patients in the control group. A similar experiment involving
patients treated for diabetes showed that patients randomly assigned to
receive visit preparation scored significantly better than controls on three
dimensions of health-related quality of life (mobility, role performance,
physical activity). Furthermore, there were significant improvements for
biochemical measures of diabetes control (Greenfield et al., 1988).

Many medical decisions are more complex than those studied by
Greenfield and colleagues. There are usually several treatment alterna-
tives, and the outcomes for each choice are uncertain. Also, the impor-
tance of the outcomes might be valued differently by different people.
Shared decision-making programs have been proposed to address those
concerns (Kasper et al., 1992). The programs usually use electronic me-
dia. Some involve interactive technologies in which a patient becomes
familiar with the probabilities of various outcomes. With some technolo-
gies, the patient also has the opportunity to witness others who have em-
barked on different treatments. Video allows a patient to witness the out-
comes of others who have made each treatment choice. A variety of
interactive programs have been systematically evaluated. In one study
(Barry et al., 1995), patients with benign prostatic hyperplasia were given
the opportunity to use an interactive video. The video was generally well
received, and the authors reported that there was a significant reduction
in the rate of surgery and an increase in the proportion who chose “watch-
ful waiting” after using the decision aid. Flood et al. (1996) reported simi-
lar results with an interactive program.

Not all evaluations of decision aids have been positive. In one evalu-
ation of an impartial video for patients with ischemic heart disease, (Liao
et al., 1996) 44% of the patients found it helpful for making treatment
choices but more than 40% reported that it increased their anxiety (Liao
et al., 1996). Most of the patients had received advice from their physi-
cians before watching the video.

Despite enthusiasm for shared medical decision making, little system-
atic research has evaluated interventions to promote it (Frosch and
Kaplan, 1999). Systematic experimental trials are needed to determine
whether the use of shared decision aids enhances patient outcomes. Al-
though decision aids appear to enhance patient satisfaction, it is unclear
whether they result in reductions in surgery, as suggested by Wennberg
(1998), or in improved patient outcomes (Frosch and Kaplan, 1999).

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html


EVALUATING AND DISSEMINATING INTERVENTION RESEARCH 301

Dissemination Through Organizations

The effect of any preventive intervention depends both on its ability
to influence health behavior change or reduce health risks and on the
extent to which the target population has access to and participates in the
program. Few preventive interventions are free-standing in the commu-
nity. Rather, organizations serve as “hosts” for health promotion and dis-
ease prevention programs. Once a program has proven successful in dem-
onstration projects and efficacy trials, it must be adopted and implemented
by new organizations. Unfortunately, diffusion to new organizations often
proceeds very slowly (Murray, 1986; Parcel et al., 1990).

A staged change process has been proposed for optimal diffusion of
preventive interventions to new organizations. Although different re-
searchers have offered a variety of approaches, there is consensus on the
importance of at least four stages (Goodman et al., 1997):

• dissemination, during which organizations are made aware of the
programs and their benefits;

• adoption, during which the organization commits to initiating the
program;

• implementation, during which the organization offers the program
or services;

• maintenance or institutionalization, during which the organization
makes the program part of its routines and standard offerings.

Research investigating the diffusion of health behavior change pro-
grams to new organizations can be seen, for example, in adoption of pre-
vention curricula by schools and of preventive services by medical care
practices.

Schools

Schools are important because they allow consistent contact with
children over their developmental trajectory and they provide a place
where acquisition of new information and skills is normative (Orlandi,
1996b). Although much emphasis has been placed on developing effec-
tive health behavior change curricula for students throughout their school
years, the literature is replete with evaluations of school-based curricula
that suggest that such programs have been less than successful (Bush et
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al., 1989; Parcel et al., 1990; Rohrbach et al., 1996; Walter, 1989). Chal-
lenges or barriers to effective diffusion of the programs include organiza-
tional issues, such as limited time and resources, few incentives for the
organization to give priority to health issues, pressure to focus on aca-
demic curricula to improve student performance on proficiency tests, and
unclear role delineation in terms of responsibility for the program; extra-
organizational issues or “environmental turbulence,” such as restructuring
of schools, changing school schedules or enrollments, uncertainties in pub-
lic funding; and characteristics of the programs that make them incom-
patible with the potential host organizations, such as being too long, costly,
and complex (Rohrbach et al., 1996; Smith et al., 1995).

Initial or traditional efforts to enhance diffusion focused on the char-
acteristics of the intervention program, but more recent studies have fo-
cused on the change process itself. Two NCI-funded studies to diffuse to-
bacco prevention programs throughout schools in North Carolina and
Texas targeted the four stages of change and were evaluated through ran-
domized, controlled trials (Goodman et al., 1997; Parcel et al., 1989, 1995;
Smith et al., 1995; Steckler et al., 1992). Teacher-training interventions
appeared to enhance the likelihood of implementation in each study (an
effect that has been replicated in other investigations; see Perry et al.,
1990). However, other strategies (e.g., process consultation, newsletters,
self-paced instructional video) were less successful at enhancing adoption
and institutionalization. None of the strategies attempted to change the
organizing arrangements (such as reward systems or role responsibilities)
of the school districts to support continued implementation of the pro-
gram.

These results suggest that further reliance on organizational change
theory might greatly enhance the diffusion of programs more rapidly and
thoroughly. For example, Rohrbach et al. (1996, pp. 927–928) suggest
that “change agents and school personnel should work as a team to diag-
nose any problems that may impede program implementation and develop
action plans to address them [and that]  . . . change agents need to pro-
mote the involvement of teachers, as well as that of key administrators, in
decisions about program adoption and implementation.” These sugges-
tions are clearly consistent with an organizational development approach.
Goodman and colleagues (1997) suggest that the North Carolina inter-
vention might have been more effective had it included more participa-
tive problem diagnosis and action planning, and had consultation been
less directive and more oriented toward increasing the fit between the
host organization and the program.
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Medical Practices

Primary care medical practices have long been regarded as organiza-
tional settings that provide opportunities for health behavior interven-
tions. With the growth of managed care and its financial incentives for
prevention, these opportunities are even greater (Gordon et al., 1996).
Much effort has been invested in the development of effective programs
and processes for clinical practices to accomplish health behavior change.
However, the diffusion of such programs to medical practices has been
slow (e.g., Anderson and May, 1995; Lewis, 1988).

Most systemic programs encourage physicians, nurses, health educa-
tors, and other members of the health-professional team to provide more
consistent change-related statements and behavioral support for health-
enhancing behaviors in patients (Chapter 5). There might be fundamen-
tal aspects of a medical practice that support or inhibit efforts to improve
health-related patient behavior (Walsh and McPhee, 1992). Visual re-
minders to stay up-to-date on immunizations, to stop smoking cigarettes,
to use bicycle helmets, and to eat a healthy diet are examples of systemic
support for patient activation and self-care (Lando et al., 1995). Internet
support for improved self-management of diabetes has shown promise
(McKay et al., 1998). Automated chart reminders to ask about smoking
status, update immunizations, and ensure timely cancer-screening exami-
nations—such as Pap smears, mammography, and prostate screening—are
systematic practice-based improvements that increase the rate of success
in reaching stated goals on health process and health behavior measures
(Cummings et al., 1997). Prescription forms for specific telephone call-
back support can enhance access to telephone-based counseling for weight
loss, smoking cessation, and exercise and can make such behavioral teach-
ing and counseling more accessible (Pronk and O’Connor, 1997). Those
and other structural characteristics of clinical practices are being used and
evaluated as systematic practice-based changes that can improve treat-
ment for, and prevention of, various chronic illnesses (O’Connor et al.,
1998).

Barriers to diffusion include physician factors, such as lack of training,
lack of time, and lack of confidence in one’s prevention skills; health-care
system factors, such as lack of health-care coverage and inadequate reim-
bursement for preventive services in fee-for-service systems; and office or-
ganization factors, such as inflexible office routines, lack of reminder sys-
tems, and unclear assignment of role responsibilities (Thompson et al.,
1995; Wagner et al., 1996).

The capitated financing of many managed-care organizations greatly
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reduces system barriers. Interventions that have focused solely on physi-
cian knowledge and behavior have not been very effective. Interventions
that also addressed office organization factors have been more effective
(Solberg et al., 1998b; Thompson et al., 1995).  For example, the diffusion
of the Put Prevention Into Practice (PPIP) program (Griffith et al., 1995),
a comprehensive federal effort, was recommended by the U.S. Preventive
Services Task Force and is distributed by federal agencies and through
professional associations. Using a case study approach, McVea and col-
leagues (1996) studied the implementation of the program in family prac-
tice settings. They found that PPIP was “used not at all or only sporadi-
cally by the practices that had ordered the kit” (p. 363). The authors
suggested that the practices that provided selected preventive services did
not adopt the PPIP because they did not have the organizational skills and
resources to incorporate the prevention systems into their office routines
without external assistance.

 Summary

Descriptive research clearly indicates a need for well-conceived and
methodologically-rigorous diffusion research. Many of the barriers to more
rapid and effective diffusion are clearly “systems problems” (Solberg et al.,
1998b). Thus, even though the results are somewhat mixed, recent work
applying systems approaches and organizational development strategies to
the diffusion dilemma is encouraging. In particular, the emphasis on build-
ing internal capacity for diffusion of the preventive interventions—for
example, continuous quality improvement teams (Solberg et al., 1998a)
and the identification and training of “program champions” within the
adopting systems (Smith et al., 1995)—seems crucial for institutionaliza-
tion of the programs.

Dissemination to Community-Based Groups

This section examines three aspects of dissemination: the need for
dissemination of effective community interventions, community readi-
ness for interventions, and the role of dissemination research.

Dissemination of Effective Community Interventions

Dissemination requires the identification of core and adaptive ele-
ments of an intervention (Pentz et al., 1990; Pentz and Trebow, 1997;
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Price, 1989). Core elements are features of an intervention program or
policy that must be replicated to maintain the integrity of the interven-
tions as they are transferred to new settings. They include theoretically
based behavior change strategies, targeting of multiple levels of influence,
and the involvement of empowered community leaders (Florin and
Wandersman, 1990; Pentz, 1998). Practitioners need training in specific
strategies for the transfer of core elements (Bero et al., 1998; Orlandi,
1986). In addition, the amount of intervention delivered and its reach
into the targeted population might have to be unaltered to replicate be-
havior change in a new setting. Research has not established a quantita-
tive “dose” of intervention or a quantitative guide for the percentage of
core elements that must be implemented to achieve behavior change. Pro-
cess evaluation can provide guidance regarding the desired intensity and
fidelity to intervention protocol. Botvin and colleagues (1995), for ex-
ample, found that at least half the prevention program sessions needed to
be delivered to achieve the targeted effects in a youth drug abuse preven-
tion program. They also found that increased prevention effects were as-
sociated with fidelity to the intervention protocol, which included stan-
dardized training of those implementing the program, implementation
within 2 weeks of that training, and delivery of at least two program ses-
sions or activities per week (Botvin et al., 1995).

Adaptive elements are features of an intervention that can be tailored
to local community, organizational, social, and economic realities of a
new setting without diluting the effectiveness of the intervention (Price,
1989). Adaptations might include timing and scheduling or culturally
meaningful themes through which the educational and behavior change
strategies are delivered.

Community and Organizational Readiness

Community and organizational factors might facilitate or hinder the
adoption, implementation, and maintenance of innovative interventions.
Diffusion theory assumes that the unique characteristics of the adopter
(such as community, school, or worksite) interact with the specific at-
tributes of the innovation (risk factor targets) to determine whether and
when an innovation is adopted and implemented (Emmons et al., 2000;
Rogers, 1983, 1995). Rogers (1983, 1995) has identified characteristics
that predict the adoption of innovations in communities and organiza-
tions. For example, an innovation that has a relative advantage over the
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idea or activity that it supersedes is more likely to be adopted. In the case
of health promotion, organizations might see smoke-free worksites as hav-
ing a relative advantage not only for employee health, but also for the
reduction of absenteeism. An innovation that is seen as compatible with
adopters’ sociocultural values and beliefs, with previously introduced ideas,
or with adopters’ perceived needs for innovation is more likely to be imple-
mented. The less complex and clearer the innovation, the more likely it is
to be adopted. For example, potential adopters are more likely to change
their health behaviors when educators provide clear specification of the
skills needed to change the behaviors. Trialability is the degree to which an
innovation can be experimented with on a limited basis. In nutrition edu-
cation, adopters are more likely to prepare low-fat recipes at home if they
have an opportunity to taste the results in a class or supermarket and are
given clear, simple directions for preparing them. Finally, observability is
the degree to which the results of an innovation are visible to others. In
health behavior change, an example of observability might be attention
given to a health promotion program by the popular press (Pentz, 1998;
Rogers, 1983).

Dissemination Research

The ability to identify effective interventions and explain the charac-
teristics of communities and organizations that support dissemination of
those interventions provides the basic building blocks for dissemination.
It is necessary, however, to learn more about how dissemination occurs to
increase its effectiveness (Pentz, 1998). What are the core elements of
interventions, and how can they be adapted (Price, 1989)?  How do the
predictors of diffusion function in the dissemination process (Pentz, 1998)?
What characteristics of community leaders are associated with dissemina-
tion of prevention programs?  What personnel and material resources are
needed to implement and maintain prevention programs?  How can writ-
ten materials and training in program implementation be provided to pre-
serve fidelity to core elements (Price, 1989)?

Dissemination research could help identify alternatives to conceptu-
alizing transfer of intervention technology from research to the practice
setting. Rather than disseminating an exact replication of specific tested
interventions, program transfer might be based on core and adaptive in-
tervention components at both the individual and community organiza-
tional levels (Blaine et al., 1997; Perry 1999). Dissemination might also
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be viewed as replicating a community-based participatory research
process, or as a planning process that incorporates core components
(Perry 1999), rather than exact duplication of all aspects of intervention
activities.

The principles of community-based participatory research presented
here could be operationalized and used as criteria for examining the ex-
tent to which these dimensions were disseminated to other projects. The
guidelines developed by Green and colleagues (1995) for classifying par-
ticipatory research projects also could be used. Similarly, based on her
research and experience with children and adolescents in school health
behavior change programs, Perry (1999) developed a guidebook that out-
lines a 10-step process for developing communitywide health behavior
programs for children and adolescents.

Facilitating Interorganizational Linkages

To address complex health issues effectively, organizations increas-
ingly form links with one another to form either dyadic connections
(pairs) or networks (Alter and Hage, 1992). The potential benefits of
these interorganizational collaborations include access to new informa-
tion, ideas, materials, and skills; minimization of duplication of effort and
services; shared responsibility for complex or controversial programs; in-
creased power and influence through joint action; and increased options
for intervention (e.g., one organization might not experience the political
constraints that hamper the activities of another; Butterfoss et al., 1993).
However, interorganizational linkages have costs. Time and resources must
be devoted to the formation and maintenance of relationships. Negotiat-
ing the assessment and planning processes can take a longer time. And
sometimes an organization can find that the policies and procedures of
other  organizations are incompatible with its own (Alter and Hage, 1992;
Butterfoss et al., 1993).

One way a dyadic linkage between organizations can serve health-
promoting goals grows out of the diffusion of innovations through organi-
zations. An organization can serve as a “linking agent” (Monahan and
Scheirer, 1988), facilitating the adoption of a health innovation by orga-
nizations that are potential implementors. For example, the National In-
stitute for Dental Research (NIDR) developed a school-based program to
encourage children to use a fluoride mouth rinse to prevent caries. Rather
than marketing the program directly to the schools, NIDR worked with
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state agencies to promote the program. In a national study, Monahan and
Scheirer (1988) found that when state agencies devoted more staff to the
program and located a moderate proportion of their staff in regional of-
fices (rather than in a central office) there was likely to be a larger propor-
tion of school districts implementing the program. Other programs, such
as the Heart Partners program of the American Heart Association (Rob-
erts-Gray et al., 1998), have used the concept of linking agents to diffuse
preventive interventions. Studies of these approaches attempt to identify
the organizational policies, procedures, and priorities that permit the link-
ing agent to successfully reach a large proportion of the organizations that
might implement the health behavior program. However, the research in
this area does not allow general conclusions or guidelines to be drawn.

Interorganizational networks are commonly used in community-wide
health initiatives. Such networks might be composed of similar organiza-
tions that coordinate service delivery (often called consortia) or organiza-
tions from different sectors that bring their respective resources and ex-
pertise to bear on a complex health problem (often called coalitions).
Multihospital systems or linkages among managed-care organizations and
local health departments for treating sexually transmitted diseases (Ruth-
erford, 1998) are examples of consortia. The interorganizational networks
used in Project ASSIST and COMMIT, major NCI initiatives to reduce
the prevalence of smoking, are examples of coalitions (U.S. Department
of Health and Human Services, 1990).

Stage theory has been applied to the formation and performance of
interorganizational networks (Alter and Hage, 1992; Goodman and
Wandersman, 1994). Various authors have posited somewhat different
stages of development, but they all include: initial actions, to form the
coalition; the formalization of the mission, structure, and processes of the
coalition; planning, development, and implementation of programmatic
activities; and accomplishment of the coalition’s health goals. Stage theory
suggests that different strategies are likely to facilitate success at different
stages of development (Lewin, 1951; Schein, 1987). The complexity, for-
malization, staffing patterns, communication and decision-making pat-
terns, and leadership styles of the interorganizational network will affect
its ability to progress toward its goals (Alter and Hage, 1992; Butterfoss et
al., 1993; Kegler et al., 1998a,b).

In 1993, Butterfoss and colleagues reviewed the literature on commu-
nity coalitions and found “relatively little empirical evidence” (p. 315) to
bring to bear on the assessment of their effectiveness. Although the use of
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coalitions in community-wide health promotion continues, the accumu-
lation of evidence supporting their effectiveness is still slim. Several case
studies suggest that coalitions and consortia can be successful in bringing
about changes in health behaviors, health systems, and health status (e.g.,
Butterfoss et al., 1998; Fawcett et al., 1997; Kass and Freudenberg, 1997;
Myers et al., 1994; Plough and Olafson, 1994). However, the conditions
under which coalitions are most likely to thrive and the strategies and
processes that are most likely to result in effective functioning of a coali-
tion have not been consistently identified empirically.

Evaluation models, such as the FORECAST model (Goodman and
Wandersman, 1994) and the model proposed by the Work Group on
Health Promotion and Community Development at the University of
Kansas (Fawcett et al., 1997), address the lack of systematic and rigorous
evaluation of coalitions. These models provide strategies and tools for
assessing coalition functioning at all stages of development, from initial
formation to ultimate influence on the coalition’s health goals and objec-
tives. They are predicated on the assumption that the successful passage
through each stage is necessary, but not sufficient, to ensure successful
passage through the next stage. Widespread use of these and other evalua-
tion frameworks and tools can increase the number and quality of the
empirical studies of the effects of interorganizational linkages.

Orlandi (1996a) states that diffusion failures often result from a lack
of fit between the proposed host organization and the intervention pro-
gram. Thus, he suggests that if the purpose is to diffuse an existing pro-
gram, the design of the program and the process of diffusion need to be
flexible enough to adapt to the needs and resources of the organization. If
the purpose is to develop and disseminate a new program, innovation
development and transfer process should be integrated. Those conclusions
are consistent with some of the studies reviewed above. For example,
McVea et al. (1996) concluded that a “one size fits all” approach to clini-
cal preventive systems was not likely to diffuse effectively.
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This report reflects the increasing attention being paid to the be-
havioral and psychosocial factors that enhance or compromise
health. Many behaviors—tobacco use, excessive alcohol con-

sumption and abuse of other substances, unhealthy diet, sedentary lifestyle,
and nonadherence to medication regimens—are recognized as health-
compromising. Evidence for the effects of social stressors, socioeconomic
status, social support, and social capital on health outcomes is growing.
First, this chapter  explores the interactions of risk factors. Next, it pre-
sents the example of tobacco interventions to illustrate an effective multi-
level approach and the difficulties in evaluating the interventions. Fi-
nally, it presents recommendations for research and practice regarding
health and behavior.

INTERACTIONS AMONG RISK FACTORS

Recent decades have seen increasing attention given to the contribu-
tion of psychosocial factors, particularly behavior, to promoting or com-
promising health. The relationship between some behaviors and health
status has been recognized since the 1974 Lalonde report. Healthy People
(U.S. Department of Health, Education, and Welfare, 1979) and Health
and Behavior: Frontiers of Research in the Biobehavioral Sciences (IOM, 1982)
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documented the importance of behavior to the burden of illness and dis-
abilities in the United States.

The association of tobacco use with heart disease, a variety of cancers,
and poor pregnancy outcomes is perhaps the best known and most dra-
matic example of the interactions addressed in this report. However, the
association of physical activity with fitness and health, dietary nutrients
with health or illness, and excessive alcohol consumption with driving
fatalities and poor pregnancy outcomes also are recognized widely.

Recently, basic and applied research from a range of disciplines has
demonstrated the importance of reciprocal interactions over time among
health and biological, psychological, and social factors. Biological factors
include genes, neurochemical and hormonal processes, and the function-
ing of physiological systems. Psychological factors include behavioral, per-
sonality, temperamental, cognitive, and emotional variables. Social fac-
tors include socioeconomic status, social inequalities, social networks and
support, and work conditions. It is now evident that the relationships
between health and many behaviors are much more complex than previ-
ously thought. Evidence attests that psychosocial factors influence health
directly through biological mechanisms and indirectly through an array of
behaviors.

Example: Social Status and Health

The role of social status in health and behavior is an example of inter-
actions among biological, psychological, and social factors and health.
Lower mortality, morbidity, and disability rates among socioeconomically
advantaged people have been observed for hundreds of years, and studies
have documented these effects using various indicators of socioeconomic
status (SES) and multiple disease outcomes (Kaplan and Keil, 1993). Per-
haps the most striking finding is the graded and continuous nature of the
association between income and mortality, with differences persisting well
into the middle-class range of incomes (Chapter 4). The fact that socio-
economic differences in health are not confined to segments of the popu-
lation that are materially deprived in the conventional sense argues against
an interpretation of socioeconomic differences as simply a function of ab-
solute poverty. Moreover, because causes of death that seem not amenable
to medical care show socioeconomic gradients similar to those of poten-
tially treatable causes (Davey Smith et al., 1996; Mackenbach et al.,
1989), differential access to health-care programs and services cannot en-
tirely explain socioeconomic differences in health (Wilkinson, 1996).
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People who are poor, have low levels of education, or are socially
isolated are more likely to engage in risk-related behaviors and less likely
to engage in health-promoting behaviors (Adler et al., 1994; Matthews et
al., 1989). Behaviors (Chapter 3) occur in specific social contexts. Social
environments influence behavior by shaping norms (e.g., the extent to
which tobacco use is discouraged or encouraged); enforcing patterns of
social control; providing or not providing opportunities to engage in par-
ticular behaviors (e.g., safe places to exercise, availability of nutritious
foods); and reducing or producing stress, for which engaging in specific
behaviors might be an effective coping strategy, at least in the short term
(Berkman and Kawachi, 2000).

The stresses associated with environmental and behavioral factors
contribute to illness (Cohen and Herbert, 1996; Cohen et al., 1991;
Hermann et al., 1995; Kiecolt-Glaser et al., 1996; McEwen, 1998).
“Allostatic load” refers to the wear and tear that the body experiences as a
result of the repeated activation of the stress response; it also includes
contributions of food, alcohol, tobacco, exercise, and sleep through their
ability to influence the production of stress hormones (McEwen, 1998;
McEwen and Stellar, 1993). The “stress response” triggers and modulates
physiological effects that can promote disease including modulation of
the immune system (Chapter 2).

BEHAVIOR CHANGE

Producing Behavior Change

Behavior can be changed and those changes can influence health.
Interventions can successfully teach health-promoting behaviors or at-
tenuate risky behaviors. Interventions aimed at management of chronic
pain, smoking cessation, coping with cancer, and amelioration of eating
disorders have been demonstrated empirically to be effective (Compas et
al., 1998). Studies show that family or structured-group support, patient
education, and behavior-based interventions can increase adherence to
prescribed medication regimens (Anderson, 1996). Education aimed at
increasing knowledge, control, and confidence (self-efficacy) among dia-
betics has produced benefits in both attitude and blood glucose manage-
ment (Anderson et al., 1995). Many studies show that psychological in-
terventions, especially those involving cognitive behavioral methods to
enhance coping, are effective in facilitating adaptation to and coping with
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rheumatoid arthritis (Keefe and Caldwell, 1997; Lorig and Holman, 1993;
NIH Technology Assessment Panel, 1996; Parker, 1995).

Studies of support groups, provision of education and information,
expression of emotions, and hypnosis suggest the utility of these ap-
proaches in the treatment of a range of conditions, including irritable
bowel syndrome (Whorwell et al., 1984, 1987), peptic ulcer disease (Klein
and Spiegel, 1989), coronary heart disease (Linden et al., 1996), and can-
cer (improving quality of life and psychological adjustment of cancer pa-
tients, possibly affecting health status and survival; see reviews by
Andersen, 1992; Compas et al., 1998; Fawzy et al., 1995; Helegeson and
Cohen, 1996; Meyer and Mark, 1995). Interventions for insulin-depen-
dent diabetes patients that involved family members meeting together
with patients showed an effect on metabolic control (Delamater et al.,
1990; Ryden et al., 1994; Satin et al., 1989), but interventions with pa-
tients and family members separately did not (McNabb et al., 1994; Tho-
mas-Dobersen et al., 1993). Further research is needed to replicate the
results of those studies, determine their efficacy, and identify the condi-
tions under which specific types of psychosocial interventions are most
effective.

Maintaining Behavior Change

Maintaining induced behavior change over time and across a variety
of settings remains a problem, however, for behaviors as diverse as smok-
ing (Ockene et al., 2000), physical activity (Marcus et al., 2000), diet and
weight loss (Jeffery et al., 2000), and adherence to medication regimens.
Although interventions can effectively lead to weight loss or smoking
cessation, for example, substantial proportions of those who are successful
will regain the lost weight or resume smoking. Most studies, though dem-
onstrating the ability to alter behavior, either do not test, or when tested
do not demonstrate, sustained behavior change. These factors present
major challenges for the research and application of behavioral interven-
tions and point to the need for long-term studies.

Individual behavior has biological underpinnings and consequences
and is influenced by the social and psychological contexts in which it
occurs. Therefore, changing behavior is generally not simply a matter of
personal choice. Instead, interventions are likely to be most effective when
they address the individual and the psychological and social contexts in
which the behavior occurs. This suggests the utility of intervening at the
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multiple levels that influence behavior individual (physiological, psycho-
logical), family, social networks, organizations, community, and society
(state or national population). For example, a person might lose weight as
the result of an intervention, but in the months and years after that inter-
vention, the effects of family and friends, eating and offering favorite fatty
foods, advertisements for high-calorie treats, exposure to situations in
which more nutritious food is not readily available, stress at work com-
bined with little time to seek out nutritious foods, and confusing labeling
or messages emphasizing low-fat but not sugar and caloric content are
likely to result in weight gain. Interventions that involve family and com-
munity members and others with whom an individual has social relation-
ships; community, organizational, and workplace changes; and public
policy interventions have all been demonstrated to affect behavior. How-
ever, additional research is needed on the functioning and effectiveness of
interventions at the levels of family, community, organizations, and public
policy, as well as on combinations of them to determine which might be
most effective and under what circumstances. Interventions that focus
solely on individual attributes, such as self-control or willpower, to change
behavior leave many relevant factors to chance and thus are unlikely to
be successful over the long term unless other factors (e.g., family and so-
cial relationships, work policies, social norms, and individual stress reac-
tivity) happen to be aligned in a way that is conducive to the desired
change.

AN INTERVENTION CASE STUDY: TOBACCO

Tobacco use is the leading cause of preventable death in the United
States (McGinnis and Foege, 1993), and tobacco control provides a good
illustration of the translation of research to application. This example was
selected because there is substantial evidence that tobacco use causes ill
health (Chapter 3), public health interventions and clinical effectiveness
have been evaluated, and cost-effectiveness studies are available.

Clinical Interventions

In 1994, the Agency for Health Care Policy and Research (AHCPR)
launched a comprehensive effort to translate research findings on the most
effective smoking-cessation strategies into clinical guidelines for health
care providers, administrators, and smoking-cessation specialists. AHCPR
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convened a panel of researchers to summarize the findings of 300 studies
into a series of guidelines for clinical practice (USDHHS, 1996; AHCPR,
1996). Primary, secondary, and tertiary prevention strategies were pro-
posed on the basis of meta-analyses of relevant studies:

• A combination of psychosocial counseling and nicotine replace-
ment therapy appeared to be the most effective strategy.

• A dose/response relationship demonstrated that longer counseling
sessions (more than 10 minutes) were more effective than were shorter
ones (less than 3 minutes) and that more sessions (more than 8) produced
better results than did fewer (under 4), but that even fewer or shorter
sessions still had a more substantial influence on smoking behavior than
did no sessions at all.

• All health-care providers could provide effective counseling that
resulted in measurable smoking cessation, but cessation specialists were
more effective than were generalists, and multiple providers were more
effective than were single providers.

Since that review, new treatments have become available, including
nicotine inhalers and nasal spray and bupropion hydrochloride (Hughes
et al., 1999). Moreover, the nicotine patch and gum have been made avail-
able over the counter. A review of studies of these treatments led to the
recommendation that physicians intervene by discussing smoking and po-
tential treatment with every patient who smokes (Hughes et al., 1999).
Assessing patients for a combination of behavioral and pharmacothera-
peutic approaches also was advised.

The trend in smoking-cessation research has been away from brief
interventions studied sequentially to multicomponent interventions that
integrate several approaches (Schwartz, 1992). Those programs target
smoking at the social, physiological, and psychological levels. They have
been found to be more effective in promoting sustained smoking cessation
than are single-component approaches (Shiffman, 1993). Recent evidence
also suggests that smoking-cessation efforts are more successful when they
are tailored to the target population. Specifically, an intervention tailored
to specific needs, barriers, and smoking patterns of African Americans
resulted in a higher cessation rate at 1 year than did a standard interven-
tion (Orleans et al., 1998).

Opportunities to increase the influence of smoking-cessation strate-
gies are becoming available through managed-care programs in which
more aggressive efforts can be undertaken to reach target populations. For
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example, interactive telephone contact combined with tailored self-help
materials (computer-generated recommendations based on questionnaire
response patterns; Velicer et al., 1999) and smoking-cessation programs
tailored to be responsive to the weight control concerns of women
(Suchanek et al., 1999) were provided to substantial portions of the eli-
gible populations and yielded impressive results. Although long-term ab-
stinence rates were low (for instance, around 5–10%), participation of
50–85% produced success rates well beyond what would be expected from
a typical reactive program. It should be noted that when success rates
were matched to readiness stage (Prochaska, 1997), abstinence signifi-
cantly improved for those in the preparation stage (to 20–30%) (Velicer
et al., 1999), although this stage accounted for only 20% of the sample.

Cost-Effectiveness

A study by Cromwell et al. (1997) evaluated the cost-effectiveness of
15 smoking-cessation interventions endorsed by AHCPR (1996). The
entry in Table 7-4 for smoking cessation comes from that study and shows
the result for the guidelines as a whole and for each intervention. The
authors presented results in terms of cost per quitter, per life-year saved,
and per QALY. They also presented sensitivity analyses that included the
time that smokers spent in the programs as a cost. (The committee en-
dorses the inclusion of time, a scarce resource, in costs. Recognizing that
analysts do not have much experience with this variable, sensitivity analy-
ses might be the way to start.)

The results of the study by Cromwell et al. (1997) show that smoking-
cessation programs are a cost-effective way to improve health. More in-
tensive interventions, which involve more counseling or use of nicotine
replacement, are more cost-effective (their higher costs are more than
offset by greater effectiveness). The total first-year cost of implementing
the guidelines was estimated at $6.7 billion (1997 dollars). The return for
that investment would be smoking cessation by 1.7 million people at a
cost (in 1997 dollars) of about $4,000 per person. In terms of health out-
come, the cost would be $2,800 per life-year, or just over $2,000 per QALY.

Evaluating Clinical Interventions

Chambless and Hollon (1998) have proposed a four-component
model for the evaluation of health behavior change strategies: efficacy,
effectiveness, generalizability, and cost-effectiveness. In a recent review of
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smoking-cessation interventions using the Chambless and Hollon model,
Compas et al. (1998) identified the most efficacious and effective smok-
ing-cessation programs as multicomponent (typically, cognitive/behav-
ioral therapy combined with nicotine patch or gum or such other pharma-
cologic agents as buproprion [Hurt et al., 1997], nicotine inhalers, social
support, and environmental restructuring) and group-based, consisting of
8–12 sessions (Hall et al., 1994; Hill et al., 1993; Stevens and Hollis,
1989), achieving 1-year abstinence rates of 32–34%. Maintenance ses-
sions that included relapse prevention skill training were particularly ef-
fective, raising 1-year abstinence rates to 41%. Other studies (e.g.,
Cinciripini et al., 1995, 1994) have achieved similar 1-year abstinence
rates (44%) with the addition of scheduled smoking-reduction strategies.
These rates compare favorably with those of earlier studies (e.g., Hunt et
al., 1971) in which 20–25% abstinence after 1 year was the norm.

Community-Based Interventions

Chapters 5 and 6 review a number of community, workplace, and
school-based interventions targeting the reduction of tobacco use. In the
workplace, several programs were successful in reducing smoking among
employees through implementation of restrictive tobacco control poli-
cies. School-based programs tried to provide educational messages about
the health risks of tobacco use and to develop social skills that would
allow youths to resist the pressures to smoke. These programs met with
varied success, and changes were difficult to sustain.

The study of Altman et al. (1999) illustrates a broad-based commu-
nity participation approach to reducing tobacco availability and use
among adolescents and youths. In that study, four rural communities in
Monterey, California, were randomly assigned to treatment or comparison
groups. Middle school and high school students in the communities com-
pleted questionnaires that evaluated their knowledge, attitudes, and be-
haviors concerning tobacco use. In the intervention communities, a series
of actions were implemented over a 3-year period: widespread community
education, training of merchants who sold tobacco, and voluntary policy
change. Within the treatment communities, the proportion of stores that
sold tobacco to minors dropped from 75% at the baseline assessment to
zero at the final evaluation period. There also were reductions in tobacco
sales in the comparison communities, but they were much less dramatic
(from 64% down to 39%). Although tobacco availability was reduced in
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the intervention communities, young people still reported that they were
able to obtain tobacco from other sources. The strongest effect of the
intervention was for younger students (seventh graders). The interven-
tion had only small effects for ninth and eleventh graders.

A recent school-based smoking prevention program (Peterson et al.,
2000) calls into question the effectiveness of the social-influences ap-
proach to smoking prevention. The Hutchinson Smoking Prevention
Project (HSPP), conducted 1984–1999, randomly assigned 40 school dis-
tricts to experimental or control groups. Students were followed from grade
3 until 2 years after high school. An enhanced social-influence approach
to the intervention was used, containing the 15 “essential elements” for
school-based tobacco prevention developed by an NCI Advisory Panel
(explained in Flay, 1985; Glynn, 1989). Included in the interventions
were the following activities. Every year, from grade 3 to grade 10, the
students received multiple lessons from trained teachers regarding the
strategies for identifying and resisting the influences to smoke, motivating
the students not to smoke, and promoting self-confidence in the ability to
refuse to smoke. This was supplemented by a biannual newsletter and the
availability of materials to help stop smoking. No significant differences
between the control and experimental groups were evident at grade 12 or
2 years after high school, suggesting that the intervention had little, if
any, impact. The highly controlled, and well-designed nature of the study,
including the high follow-up rates, high compliance with the interven-
tion, the maintenance of the randomization by the school districts, well-
matched control and treatment groups, and appropriate statistical analy-
sis, strongly suggest that the failure to achieve change was a result of a
failed intervention and not poor methodology. This conclusion implies
that future interventions need to take a different approach, critically re-
thinking the interactions of biological, behavioral, and psychosocial risk
factors at social and cultural contexts.

Government Level Anti-Tobacco Interventions

The government has adopted multiple strategies to reduce smoking,
particularly among children and adolescents. Those interventions are di-
rected toward individual-level behavioral changes using education (e.g.,
anti-tobacco campaigns), deterrence (e.g., bans on retail sales to minors),
and disincentives (e.g., tobacco taxes). They also are directed toward
manufacturers (various litigation strategies), information sources (e.g.,
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advertising restrictions), and physical environments (e.g., bans on smok-
ing in the workplace and other public areas). There has been no system-
atic evaluation of all of the interventions, but researchers have sought to
analyze several of the government’s anti-tobacco strategies.

Media Campaigns

It has been half a century since the publication of the first evidence
that smoking causes lung cancer (Doll and Hill, 1950). Since 1950, knowl-
edge of the health effects of tobacco use has continued to grow systemati-
cally. The increasing number of magazine articles on the risks of cancer
parallels the increasing knowledge that tobacco use is harmful (Albright
et al., 1988) and suggests a positive association between mass-media cov-
erage and public attitudes concerning smoking (Pierce and Gilpin, 1995;
Figure 8.1). Although the increase in public knowledge parallels the inci-
dence of smoking cessation in adults (35–50 years old), even in 1990, the
cessation rate in the general population was only around 4%. The data on
younger adults (20–34 years old) follow a similar but weaker pattern, with

FIGURE 8-1 Dissemination of Health Consequences of Smoking and Population Level
of Knowledge, U.S. 1950-1990. SOURCE: Reducing the Health Consequences of Smok-
ing. A Report of the Surgeon General, 1989.
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a cessation-rate of about 5% in 1990 (Evans et al., 1995; Gilpin and Pierce,
1997).

The use of the mass-media for anti-smoking campaigns was developed
to counter the influence of tobacco industry advertisements promoting
smoking. The impact of the media on smoking behavior was most dra-
matic during the time of the Fairness Doctrine mass-media campaign. In
1967, television networks were required to give equal time to anti-to-
bacco messages (Pierce and Gilpin, 1995), and per capita cigarette con-
sumption decreased for the first time. In 1972, the tobacco industry vol-
untarily accepted restrictions on broadcast advertising. Clearly, the use of
mass-media can be effective for antitobacco communication.

A major issue of research, policy, and legal debate has been the extent
to which tobacco industry communication strategies (cigarette advertis-
ing and promotion) encourage teenagers to start smoking (Albright et al.,
1988; Gilpin et al., 1997). The tobacco industry’s annual budget for ad-
vertising and promotional expenditures is upwards of $5 billion. However,
a shift is apparent from advertising toward promotional expenditures. In
1995, the tobacco industry reduced its advertising budget and put money
into increased incentives to merchants, coupons, and specialty items with
visible cigarette brand names or symbols (Emery et al., 1999). Changes in
smoking initiation among adolescents can be shown to track with promo-
tional strategies (Pierce et al., 1998a). Joe Camel was introduced in 1985,
when smoking initiation by adolescents was at an all-time low (10%), and
initiation rates began to rise. With the addition of promotional items like
Camel Cash and the Marlboro Miles campaign, and decreases in price,
adolescent initiation reached a high of 14% (Evans et al., 1995). Initia-
tion of daily use among minors follows a similar trend. Pierce et al. (1998a)
showed that having a favorite brand and being willing to use a promo-
tional item substantially increased the odds that people would move along
the smoking-uptake continuum from nonsusceptible never-smoker in 1993
to susceptible or higher in 1996.

Effective antitobacco campaigns have been conducted in Sydney and
Melbourne, Australia, and in California (Pierce, 1999). A statewide me-
dia-led tobacco control program initiated in Sydney and extended to
Melbourne led to a drop in smoking prevalence in both places. The ex-
pected delay in effect was observed: Melbourne showed changes after
Sydney at the point when the campaign started. The effect was much
stronger in males than in females. In California, per capita consumption
trends were tracked before, during, and after an antismoking campaign,
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and smoking behavior was compared with that in the rest of the United
States. California showed decreases in per capita consumption and lower
consumption overall than the rest of the country. The United States, how-
ever, showed a decrease of similar magnitude to that observed in Califor-
nia; no interaction was apparent (Pierce et al., 1998b,c) (Figure 8.2). It is
unclear what influence the program had. Similar relationships were ob-
served in measures of smoking prevalence.

FIGURE 8-2 Smoking Prevalence Among Adults Aged 18 and Older, California vs.
U.S. SOURCE: NHIS 1978-80, 1983, 1985, 1987-88, 1990-91, 1993-94; CTS 1990, 1992,
1993, 1996; BRFS.CATS 1991-1995; CPS 1992-93, 1995-96.
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Tobacco Taxes

Cigarette excise taxes are an attractive public policy tool for two rea-
sons. First, they generate substantial revenue, whether for a local munici-
pality, a state, or the federal government. Second, there is substantial evi-
dence that, by raising the price of a pack of cigarettes, an excise tax
increase will reduce cigarette consumption—some smokers will stop and
some will cut down (Chaloupka and Grossman, 1996; Hu et al., 1995;
Keeler et al., 1993; Lewit et al., 1981; Manning et al., 1991). These be-
havioral changes eventually might be reflected in improved population
health status (Warner, 1986). But the long-term effectiveness of this in-
tervention has yet to be demonstrated.

Elasticity is the term economists use to measure responsiveness to price
changes. It is a unitless measure calculated as the percentage change in
overall demand that results from a 1% change in the price of an item. For
example, an elasticity estimate of minus 0.40 means that consumption
will decrease by 4% in response to a 10% price increase. If fewer people
smoke, health benefits are likely. The health benefits, which can be ex-
pressed in terms of improved life expectancy and quality of life, are sum-
marized in QALYs. Simulation studies estimate that for a $0.50 tax and an
elasticity of minus 0.40, about 25,000 QALYs would result each year.
Higher taxes would produce even greater health benefits. The simulations
also suggest that the tax has a greater influence each year it is in effect,
until a plateau at about 70 years in the future. The reason for the delayed
benefit is that youth might be more price sensitive than are older habitual
smokers. Thus, the tax could have a greater effect in later years by pre-
venting youths from entering the smoking pool and by inducing current
smokers to quit. The analysis suggests that a tobacco excise tax could be
among the few policy options that will enhance population health status
while raising revenues (Kaplan et al., 2001).

Evaluation Studies

The most encompassing studies have evaluated broad, multidimen-
sional anti-tobacco campaigns initiated in several states. The initiatives
differ from one state to another, but they all involve taxation of cigarettes
and the use of those revenues for a multipronged approach to reducing
smoking. In California, for example, the state mandated funding for health
education campaigns, and local health agencies were required to provide
technical support and monitor adherence to antismoking laws, commu-
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nity-based interventions, and enhancement of school-based prevention
programs (Bal et al., 1990). Evaluation studies in Massachusetts (Abt,
1997), California (Pierce et al., 1998b), and Oregon (Centers for Disease
Control and Prevention, 1999) all reported per capita reductions in ciga-
rette consumption.

Despite the promising results shown in the studies, they do have em-
pirical and methodologic limitations. The California study reported a
sharp decline in smoking directly after the intervention, but the effect
dissipated over time and, ultimately, failed to significantly affect tobacco
use (Pierce et al., 1998b). There are several possible explanations. One is
that the political and social environment had as much effect as  the inter-
ventions themselves. Changes in the law, which often are associated with
political debate and media coverage, have a “declarative effect” that influ-
ences behavior indirectly by changing attitudes. Legal norms reinforce,
stimulate, accelerate, or symbolize changes in public attitudes about so-
cially desirable behaviors (Bonnie, 1986). Other possible explanations are
temporary reductions in state funding for anti-tobacco programs, political
interference with anti-tobacco messages, and industry advertising and
pricing policies.

The studies also face challenges in methodology. Most important, pub-
lic or private funding for evaluation research, including population sur-
veys of smoking behavior, becomes available only after the intervention
has occurred. After-the-fact research funding thwarts a comparison of spe-
cific behaviors before and after intervention. Even if this important prob-
lem could be overcome, however, it would be hard to identify precisely
which intervention is having the desired effect. The Massachusetts, Cali-
fornia, and Oregon studies, by definition, examined multiple interven-
tions but had no ability to separate the effects of each.

There are, of course, numerous studies of discrete tobacco regulation
strategies. Two major interventions that have been studied are programs
to prevent youth access to cigarettes and bans on smoking in the work-
place and other public places. In the absence of enforcement, banning
cigarette sales to minors does not significantly reduce teenage tobacco
use. Compliance with the law by retailers is low; youth access studies have
demonstrated that most retailers do sell to children. The Tobacco
Institute’s own “It’s the Law” campaign, perhaps predictably, has not been
effective (DiFranza and Brown, 1992). Education efforts aimed at retailers
have shown an effect, but a small one (Wildey et al., 1995). The most
successful legal strategy to reduce youth access imposes civil penalties
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against store owners (not just clerks), incorporates progressively higher
fines culminating in suspension or revocation of the tobacco retailer’s li-
cense, and forces regular enforcement by using minors in unannounced
purchase attempts to monitor compliance. This strategy, implemented by
legislation in Woodbridge, Illinois, is successful over time (Jason et al.,
1999). Locking devices on cigarette vending machines do not appear to
be as effective as outright bans on these machines (Forster et al., 1992).

Legal restrictions on smoking in the workplace and in other public
places have demonstrated high conformance with the rule and some re-
duction in cigarette use. A study of compliance with an indoor clean air
act in Brookline, Massachusetts, showed that the law was popular and the
incidence of restricted smoking was high (Rigotti et al., 1992). A sum-
mary of 19 studies that evaluated the effects of smoke-free workplaces on
smoking habits showed that both smoking rates (cigarettes smoked during
a 24 hour period) and smoking prevalence (proportion of workers who
smoke) decreased as a result of the indoor smoking bans. The authors
estimate an annual reduction of 9.7 billion cigarettes (2%) in the United
States as a result of smoke-free workplaces (Chapman et al., 1999).

What is notably absent from the evaluative research are rigorous stud-
ies of the effects of tobacco litigation and other forms of litigation. Al-
though tort strategies are much used and publicized—by private parties,
classes, and state and federal government—there is considerable debate
about the effects. Public health advocates strongly favor the approach,
whereas some law and economic scholars are skeptical about the tort sys-
tem as a useful and cost-effective means of intervention (Rose-Ackerman,
1991; Vicusi, 1992).

The experience with government strategies to reduce cigarette-smok-
ing shows that both the interventions and the behavior are highly com-
plex. Many interventions have not been carefully evaluated, and
methodologic difficulties have thwarted some of the studies that have been
undertaken. A comprehensive, multipronged approach to smoking reduc-
tion appears to work best, but long-term problems still exist.

What Works?

Many approaches have been used to decrease the prevalence of to-
bacco use. Despite the multitude of interventions, it is still not possible to
conclude what works and what does not. Some general conclusions can be
drawn.
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At the individual level, findings suggest that counseling and  pharma-
cological therapies are effective (AHCPR, 1996; Tobacco Use and De-
pendence Clinical Practice Guideline Panel, 2000). The U.S. Public
Health Service issued a Clinical Practice Guideline (Tobacco Use and
Dependence Clinical Practice Guideline Panel, 2000) based upon the rec-
ommendations of an expert panel. They reviewed nearly 6,000 peer-re-
viewed articles and recommended that all tobacco users should be offered
treatment since effective treatments exist: institutionalizing consistent
identification, documentation, and treatment of all tobacco users; brief
treatment is effective; greater intensity of counseling is more effective;
three types of counseling and five pharmacotherapies were found to be
effective. This approach was evaluated for tobacco cessation, but in modi-
fied form might also be effective for prevention.

Many community-based interventions have shown variable success.
Many of them have been directed toward youth in the belief that they
would have the greatest impact for the future. One exemplary study of
school-based smoking prevention, the Hutchinson Smoking Prevention
Project (HSPP) (Peterson et al., 2000) sponsored by the National Cancer
Institute, is described above. This 15-year study, in 40 school districts of
Washington state that were randomly assigned to intervention or control
groups, involved 8,388 third graders who were followed to 2 years after
high school with 94% follow-up. The authors concluded “there is no evi-
dence from this trial that a school-based social-influences approach is ef-
fective in the long-term deterrence of smoking among youth.”

Similarly, an assessment of policy interventions in a school setting
was found to have limited impact. Based on the observation that organiza-
tional smoking policy may be a potentially effective way to influence
smoking behavior in worksites (Borland et al., 1990), Bowen et al. (1995)
surveyed 239 schools as to their smoking policies. They identified three
types of policies: a ban on smoking on school grounds; smoking allowed
on school grounds; and smoking allowed in designated areas in the build-
ing. Their conclusion was: “current smoking policies may have limited
ability to reduce student smoking.”

A scholarly review of government level approaches to tobacco use
prevention and cessation by the Advocacy Institute (2000) found that
although single approaches via clean air laws, price increases, counter-
advertising, enforcement of existing laws restricting youth access and oth-
ers may be effective with some people. However, a combination of these
approaches has the greatest possibility of success.
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In summary, there is limited evidence that any single step is effective
in reducing tobacco use. Although a number of studies have been pub-
lished, many if not most suffer from design flaws that fail adequately to
consider co-factors existing in the community. The conclusion of the com-
mittee is that a multi-pronged approach including (but not limited to)
education, physician intervention, price increases, restricted access to to-
bacco, clean air laws, and counter-advertising must be used. In current
tobacco users, counseling and pharmacotherapies have the greatest po-
tential.

APPLICATION OF RESEARCH RESULTS

Much research is needed to complete the picture of how individual
genetic endowments and physiological processes interact with individual
personalities, development, other psychological characteristics and pro-
cesses, and social status and relationships to affect health status. Simply
put, how does the environment “get under the skin” (Taylor et al., 1997),
and what can be done to optimize health (Ryff and Singer, 1998)? Such
research will require the collaboration and cooperation of multiple disci-
plines. New research methods are likely to be required as multiple influ-
ences are considered simultaneously and as causes and effects are consid-
ered dynamically and systemically, rather than linearly.

To develop programs that are effective in modifying health behaviors,
expanded efforts in all five phases (NHLBI, 1983) of intervention research
are needed. These five phases include hypothesis generation, develop-
ment of intervention methods, controlled intervention trials, studies in
defined populations, and demonstration research (Chapter 7). Systematic
clinical trials are needed to evaluate the value of behavioral and psycho-
social interventions; in particular, more studies are needed that document
the effects of these interventions on health, quality of life, and longevity.
Studies suggest that interventions at multiple levels are more effective
than interventions at single levels, but well-designed evaluations are nec-
essary. Innovative methods and naturalistic experiments also will be nec-
essary to evaluate community, organizational, and public policy interven-
tions, and particularly multilevel interventions. Those methods will be
critically important if knowledge from behavioral and psychosocial re-
search is to be translated into applications in more natural settings.
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FINDINGS AND RECOMMENDATIONS

Finding 1: Health and disease are determined by dynamic interactions
among biological, psychological, behavioral, and social factors. These in-
teractions occur over time and throughout development. Cooperation and
interaction of multiple disciplines are necessary for understanding and
influencing health and behavior.

Recommendation 1: Funding agencies should direct resources toward
interdisciplinary efforts for research and intervention studies that inte-
grate biological, psychological, behavioral, and social variables. The
investigations that will be most productive will reflect an understanding
of the complexity and interconnections of disciplines. Collaborations
across disciplines need to be encouraged and expanded.

Finding 2: A fundamental finding of the report is the importance of the
interaction of psychosocial and biological processes in health and disease.
Psychosocial factors influence health directly through biological mecha-
nisms and indirectly through an array of behaviors. Social and psychologi-
cal factors include socioeconomic status, social inequalities, social net-
works and support, work conditions, depression, anger, and hostility.

Recommendation 2: Research efforts to elucidate the mechanisms by
which social and psychological factors influence health should be en-
couraged. Intervention studies are needed to evaluate the effectiveness
of modifying these factors to improve health and prevent disease. Such
intervention studies should span the breadth of all phases of clinical
trials, from feasibility studies to randomized double-blind studies. Com-
munity-based participatory research should also be conducted. Research
should include all levels of intervention, from individual to family, com-
munity, and society.

Finding 3: Behavior can be changed: behavioral interventions can suc-
cessfully teach new behaviors and attenuate risky behaviors. Maintaining
behavior change over time, however, is a greater challenge. Short-term
changes in behavior are encouraging, but improved health outcomes will
often require prolonged interventions and lengthy follow-up protocols.

Recommendation 3: Funding for health-related behavioral and psycho-
social interventions should support realistically long-duration efforts.

Finding 4: Individual behavior, family interactions, community and work-
place relationships and resources, and public policy all contribute to health
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and influence behavior change. Existing research suggests that interven-
tions at multiple levels (individual, family, community, society) are most
likely to sustain behavioral change.

Recommendation 4: Concurrent interventions at multiple levels (indi-
vidual, family, community, and society) should be encouraged to pro-
mote healthy behaviors. Assessments of coordinated efforts across lev-
els are needed. Such efforts should address the psychosocial factors
associated with health status (e.g., access to healthy foods or safe places to
exercise) as well as individual behavior.

Finding 5: Initiating and maintaining a behavior change is difficult. Evi-
dence indicates that it is easier to generalize a newly learned behavior
than to change existing behavior. The old adage “an ounce of prevention
is worth a pound of cure” is valid in the context of behavior and health as
well.

Recommendation 5: Resources should be allocated to the promotion of
health-enhancing behavior and primary prevention of disease. This
should be a priority for public health and health care systems.

Finding 6: The goals of public health and health care are to increase life
expectancy and improve health-related quality of life. Many behavioral
intervention trials document the capacity of interventions to modify risk
factors, but relatively few measured mortality and morbidity. However,
ramifications of interventions are not always apparent until they are fully
evaluated, and unexpected consequences can result.

Recommendation 6: Intervention research must include appropriate
measures (including biological measures) to determine whether the
strategy has the desired health effects.

Finding 7: Changing unhealthy behavior is not simply a matter of “will-
power.” Individual behavior has biological underpinnings and conse-
quences and is influenced by the social and psychological contexts in
which it occurs. While biological interventions and exhortations to indi-
viduals to change their behaviors are easier to administer, changes in so-
cial factors, policies, and norms are necessary for improvement and main-
tenance of population health. Much can be learned as states change
cigarette taxes, create controls on public advertising for various products,
and increase or decrease opportunities for exercise during the school day
or as communities implement or eliminate walking and bicycle paths.
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Such social and policy decisions are rich opportunities for learning about
behavior change and health.

Recommendation 7: Program planners and policy makers need to con-
sider modifying social and societal conditions to enable healthy behav-
ior and social relationships. Interventions must be evaluated to enable
continuous improvement of programs and policies. Research in these
domains should be rigorous and scientific, but method should not domi-
nate substance. Longitudinal research designs, natural experiments, quasi-
experimental methods, community-based participatory research, and de-
velopment of new research methods are necessary to advance knowledge
in these areas.
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APPENDIX A

Workshop on Health, Communications,
and Behavior

IOM Committee on Health and Behavior:
Research, Practice and Policy

January 6, 1999
8:30 a.m. - 1:15 p.m.

Arnold and Mabel Beckman Center, Room 1C
100 Academy Drive, Irvine, CA

AGENDA

8:30 a.m. - 8:40 a.m. Welcome and Opening Remarks
Edward N. Brandt, Jr., MD, PhD (Committee
Chair)
Member, Committee on Health and Behavior:
Research, Practice and Policy

8:40 a.m. - 8:50 a.m. Introduction to Workshop
Robert Kaplan, PhD (Workshop Chair)
Member, Committee on Health and Behavior:
Research, Practice and Policy
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8:50 a.m. - 9:40 a.m. “Communication of Health Information to the
Public: How and When NIH Communicates to
the Public”
Anne Thomas, MS, National Institutes of
Health

9:40 a.m.- 9:50 a.m. Discussion

9:50 a.m. - 10:40 a.m. “Risk Perception and Risk Communication”
Baruch Fischhoff, PhD, Carnegie Mellon
University

10:40 a.m - 11:20 a.m. Discussion
Lawrence Green, DrPH, (Discussant)
University of British Columbia, Canada

11:20 a.m.-11:35 a.m. Break

11:35 a.m -12:15 p.m. “The Effectiveness of Various Communication
Strategies in Promoting Behavior Change”
John Pierce, PhD, University of California, San
Diego

12:15 p.m.-12:55 p.m. “Commercial versus Political Speech:
Constitutional Implications for Advertising and
Public Health Communication”
Lawrence Gostin, JD, LLD
Member, Committee on Health and Behavior:
Research, Practice and Policy

12:55 p.m -1:15 p.m. Discussion
Lawrence Green, DrPH, (Discussant)
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APPENDIX B
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Richard Bonnie
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Law
Charlottesville, VA

Orville Gilbert Brim
MIDMAC
Vero Beach, FL

Paul D. Cleary
Harvard Medical School
Boston, MA

Graham A. Colditz
Channing Laboratory
Boston, MA

Bruce E. Compas
University of Vermont
Burlington, VT

Susan Czajkowski
National Heart Lung Blood

Institute, NIH
Bethesda, MD

Glen H. Elder, Jr.
The University of North Carolina
Chapel Hill, NC

Baruch Fischhoff
Carnegie Mellon University
Pittsburgh, PA

Paula Louise Friedenberg
George Washington University
Washington, DC

Lawrence W. Green
Institute of Health Promotion

Research
University of British Columbia
Vancouver, BC
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John P. Pierce
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Jack Shonkoff
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Stephen Weiss
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Medicine
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A

Adaptation, 31
Adherence, in clinical interventions, 192-

194
Administrative strategies, 246
Adolescents with chronic disease, 212-218

family therapy for, 217-218
interventions affecting family

relationship quality and
functioning, 215-217

psychoeducational interventions for,
212-215

Adrenal steroids, 44
Adult weight gain, 96-97
Adults with chronic disease, interventions

for, 218-219
Advantage, relative, of innovations, 305-

306
Adverse social interactions, 150-151
Advocacy Institute, 346
Affliction, disproportionate, of sexually

transmitted infections, 110-112
Agency for Health Care Policy and

Research (AHCPR), 335-336

Alcohol consumption, 102-107
early data on, 19
maldistribution in, 106
negative health effects, 103-104
positive health effects, 104-105
quantifying net public health benefit,

105-107
socioeconomic factors in, 102-103

Allostasis and allostatic load, 4-5, 41-42
in the autonomic nervous system, 45
patterns of long-term harm associated

with, 46
Alzheimer’s disease, 211
American Academy of Pediatrics, 115
American Cancer Society, 107, 117, 119,

203
American College of Obstetricians and

Gynecologists, 117
American Heart Association, 115

Heart Partners program, 308
American Medical Association, 115, 117
American Psychiatric Association, 22
American Psychological Association, 281
American Stop Smoking Intervention

Study (ASSIST), 203, 308
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Anger, 65
associated with susceptibility to

diseases, 4
Anti-tobacco interventions, government

level, 339-345
Anxiety, 67
Arousal, and memory modulation, 49-51
Assessing outcomes, 275-278

choice of outcome measures, 275-276
outcome measurement, 276-278

ASSIST. See American Stop Smoking
Intervention Study

Atherosclerosis, 63
Autonomic nervous system, 62

allostasis in, 45

B

Behavior
definition of, 3, 20-21
health-related interventions affecting

individual, 9-11
Behavior change, 333-335

maintaining, 334-335
models of, 183-191
producing, 333-334

Behavioral disease factors
anger, 65
anxiety, worry, and hope, 67
in cardiovascular health and disease,

64-67
depression, 66-67
hostility, 64-65
vital exhaustion, 65-66

Behavioral factors affecting health, 27, 37-
178

Behavioral intervention studies, of
individuals, lessons from, 209

Behavioral interventions, funding
supporting long-duration efforts for,
16, 348

Behavioral risk factors, 5-6, 87-137, 197-200
addressing, 197-200
alcohol consumption, 102-107
disease screening practices, 113-121
family and, 211

obesity, physical activity, and diet, 92-
102

sexual practices, 107-113
tobacco use, 87-92
unemployment, 155-156

Behavioral variables, integrating into
interdisciplinary research, 16, 348

Bereavement, health and immunity effects
of, 57

Biobehavioral factors in health and
disease, 4-5, 39-86

brain as interpreter, regulator, and
target, 47-51

cardiovascular health and disease, 61-67
defining, 20
developmental trajectories, 68-70
factors influencing long-term effects of

stress, 57-61
immune system function in health and

disease, 51-57
stress, health, and disease, 40-47

Biological risk factors, 27, 37-178
Biological variables, interdisciplinary

research into integrating, 16, 348
Biosocial factors in health and disease,

defining, 20-21
Blood cholesterol, screening for high, 115-

116
Bogalusa Heart Study, 70
Bone mineral density, 100
Bootheel Heart Health Project, 203
Brain function

arousal and memory modulation, 49-51
as interpreter, regulator, and target, 47-

51
neurotransmitters, experience, and

behavior, 48-49
Breast cancer screening, 119-120
British Regional Heart Study, 155
Buffering, positive social relations

providing, 146

C

Calcium intake, 100-101
Canadian Ministry of Health, 243
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Cancer, 99-100
addressing psychosocial risk factors for,

195-196
depression linked with, 66
diet linked with, 100
sexually transmitted infections and, 110

Cancer screening
breast, 119-120
cervical, 117
colorectal, 117-118
prostate, 118-119

Cannon, Walter, 40
Capital. See Social capital
Capitated financing, for managed-care

organizations, 303
Cardiac arrhythmia, 276
Cardiovascular disease, 98-99

cardiovascular health and, 61-67
effect of social isolation on risk of, 24
produced by chronic social stress, 62
stress and cardiovascular function in,

61-63
Caregivers

interventions for, 219-220
of relatives with progressive dementia,

7
CATCH. See Child and Adolescent Trial

of Cardiovascular Health
Catecholamines, 44
CBA. See Cost/benefit analysis
CD4 cells, 148
CEA. See Cost-effectiveness analysis
Centers for Disease Control and

Prevention, 256
Cervical cancer screening, 117
Change

assumptions about, 253
behavioral, 333-335
organizational, 242-243
theories of, 252-254

Chemical work hazards, 12
Child and Adolescent Trial of

Cardiovascular Health (CATCH),
208

Children, stress in, 68-70
Children with chronic disease, 212-218

family therapy for, 217-218

interventions affecting family
relationship quality and
functioning, 215-217

psychoeducational interventions for,
212-215

Cholesterol screening, 116
CHPGP. See Community Health

Promotion Grant Program
Chronic disease, 10

interventions for adults and elderly,
218-219

interventions for children and
adolescents, 212-218

Chronic social stress, cardiovascular
disease produced by, 62

Cigarette-smoking
early data on, 19
measuring the public health burden of,

88-89
primary prevention of, 91-92

Civic association membership, density of,
164

Classic conditioning, 184-186
Clinical interventions, 192-200, 335-338

addressing behavioral risk factors, 197-
200

addressing psychosocial risk factors,
194-197

adherence in, 192-194
cost-effectiveness of, 337
evaluating, 279-281, 337-338
on individuals, 192-200
need for research on practice, 200
in tobacco use, 335-338

Clinical research findings, presentation to
consumers, 297-298

Cognitive social learning model, 186-187
Cognitive theory, 187
Cohesion. See Social cohesion
“Collective efficacy,” 165
Colorectal cancer screening, 117-118
Committee on Health and Behavior, 2,

20, 27
report organization, 33
task statement of, 27-31
underlying assumptions of, 27
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Communicating risk information, to
consumers, 294-297

Communities and health, 13-14, 250-254
community-level constructs, 252
geography versus identity and action,

252
interventions for, 13-14, 241-273

Communities of identity, 251
Community-based group dissemination,

304-307
community and organizational

readiness for, 305-306
of effective community interventions,

304-305
of interventions in tobacco use, 338-339
research on, 306-307

Community-based participatory research,
285-288

Community Health Promotion Grant
Program (CHPGP), 204

Community Intervention Trial
(COMMIT) for Smoking
Cessation, 203, 205, 308

Community-level interventions, 13-14,
254-258

concurrent, 17, 348-349
East Side Village Health Worker

Partnership, 256-257
evaluating, 282-283
lessons from community change

interventions, 257-258
Tenderloin Senior Organizing Project,

255-256
theories of change for, 252-254

Community socioeconomic standing,
effects on mortality and morbidity,
8

Community-wide trials, 201-205
large-scale studies, 201-203
small-scale studies, 203-204

Conceptualization of SES, 143-145
general susceptibility versus disease

specificity, 144
reverse causation and social selection,

145

Concurrent interventions at multiple
levels, individual, family,
community, and society, 17, 348-
349

Conditioning, 184-186
Constraints on health, governmental and

societal, 260
Constructs, community-level, 252
Consumer dissemination, 294-300

for communicating risk information,
294-297

for presentation of clinical research
findings, 297-298

for shared decision making,
298-300

Continuous-improvement models, 199
Coping

facilitated by optimism, 59
with long-term effects of stress, 24, 58-

60
psychosocial aspects of, 31, 333

Coronary Artery Risk Development in
Young Adults, 162

Coronary heart disease
addressing psychosocial risk factors for,

196-197
hostility linked to, 5

Coronary Primary Prevention Trial
(CPPT), 297

Corticotropin-releasing hormone (CRH),
48-49

Cost/benefit analysis (CBA), 293
Cost-effectiveness, 337
Cost-effectiveness analysis (CEA), 291-

293
Counseling, promoting primary

prevention measures, 9
CPPT. See Coronary Primary Prevention

Trial
CRH. See Corticotropin-releasing

hormone
Current Concepts of Positive Mental Health,

23
Cytokines, pleiotropy of, 55
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D

Decision making, shared with consumers,
298-300

“Demand/control” model, 152
Dementia, caregivers of relatives with, 7,

220
Depression, 66-67

associated with susceptibility to
diseases, 4-5

linked with cancer, 66
“subsyndromal,” 22

Deprivation, relative, 160-161
Determinants of health, model of, 25-26
Developmental links, 68-70
Diabetes mellitus, addressing psychosocial

risk factors for, 194-195
Diagnostic thresholds, changing, 3
Diet, 92-102

and adult weight gain, 96-97
early data on, 19
prevalence and trends, 93-95
weight and disease, 97-102

Dietary Guidelines Advisory Committee,
97

Dietary Guidelines for Americans, 103
Direct political power, versus relative, 163
Discrimination, social inequalities of, 161-

163
Disease. See also individual disease

conditions
Disease factors. See also Transmission

associated with susceptibility, 4
biobehavioral, 39-86
in cardiovascular health and disease,

behavioral, 64-67
psychosocial, 64-67

Disease management, families and, 210-211
Disease screening practices, 113-121

breast cancer screening, 119-120
cervical cancer screening, 117
colorectal cancer screening, 117-118
primary versus secondary prevention,

114-115
prostate cancer screening, 118-119
screening for hypertension and high

blood cholesterol, 115-116

screening for sexually transmitted
diseases, 120-121

Disproportionate affliction, of sexually
transmitted infections, 110-112

Dissemination, 274-327
to community-based groups, 304-307
to consumers, 294-300
through interorganizational linkages,

307-309
through organizations, 301-304

Distribution, of medical care, 141
Drinking, 102-107

linked with smoking, 6
negative health effects, 103-104
positive health effects, 104-105
quantifying net public health benefit,

105-107
socioeconomic factors in, 102-103

DSM-IV, 22

E

East Side Village Health Worker
Partnership (ESVHWP), 256-257

Ecological approach, to healthy behavior
research, 28-29

Economic adversity, relational strengths
protecting against, 7

Educational interventions, 195
promoting primary prevention

measures, 9
Effective clinical interventions, 280-281
Effective community interventions,

disseminating to community-based
groups, 304-305

Effectiveness, intervention studies
including measures determining, 17,
349

Elderly with chronic disease, interventions
for, 218-219

Electronic medication monitors, 193
Emotions, writing about, 60
Employee health behaviors. See also Job-

related risk factors; Worksite trials
changing, 244-245

Endocrine effects, on the immune system,
53
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Engineering strategies, 246
Enhancing Recovery in Coronary Heart

Disease (ENRICHD) trials, 197
Environmental risk factors, 245-249
Environments

constraining individual health choices,
7

toxic, 141
Ergonomic work hazards, 12
ESVHWP. See East Side Village Health

Worker Partnership
Evaluating clinical interventions, 279-

281, 337-338
for efficacy and effectiveness, 280-281
evidence-based medicine, 279-280

Evaluating intervention research, 274-327
cost-effectiveness evaluation, 291-293
disseminating, 294-309

Evaluating interventions, 275-291
clinical, 279-281
community-level, 282-289
governmental, 290-291, 343-345
outcomes of, 275-278

Evaluation design, 284
Evaluation models, 309
Evidence-based medicine, 279-280
Evidence hierarchies, 279
Excise taxes, 343
Extinction, versus original learning, 185-

186

F

Families and health, 11-12, 209-211
families and disease management, 210-

211
family and behavioral risk factors, 211
health-related interventions for, 11-12,

183-240
models and interventions, 183-240
models of behavior change, 183-191

Family interaction interventions, 211-221
for adults and elderly with chronic

disease, 218-219
for caregivers, 219-220

for children and adolescents with
chronic disease, 212-218

concurrent, 17, 348-349
family therapy, 217-218
relationship quality and functioning,

215-217
Family intervention studies, lessons from,

220-221
Fecal occult blood test (FOBT), 117-118
“Fight or flight,” 40
Findings and recommendations, 16-18,

348-350
application of research results, 347
behavior change, 333-335
for concurrent interventions at

multiple levels, 17, 348-349
for funding supporting long-duration

efforts, 16, 348
interactions among risk factors, 331-

333
for interdisciplinary research, 16, 348
intervention in tobacco use, 335-347
for intervention studies, 16, 17, 348,

349
for program planners and policy

makers, 17-18, 349-350
for resource allocation to health

promotion and disease prevention,
17, 349

5-A-Day Campaign, 261
Flexible sigmoidoscopy, 117-118
FOBT. See Fecal occult blood test
Food, affordability of, 259
“Force field analysis,” 243
FORECAST model, 309
Funding supporting long-duration efforts,

for behavioral and psychosocial
interventions, 16, 348

G

Gender, and long-term effects of stress, 60
General Social Surveys, 164
Geography, versus identity and action, 252
Gini coefficient, 158-159
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Government interventions, assessing, 290-
291

Government level anti-tobacco
interventions, 339-345

evaluation studies, 343-345
media campaigns, 340-342
tobacco taxes, 343

Governmental constraints on health, 260
Guide to Clinical Preventive Services, 114

H

HBM. See Health belief model
Health

biological, behavioral, and social
factors affecting, 37-178

definition of, 3, 21-25, 27
measurement of, 21-25
model of determinants of, 25-26

Health and Behavior: Frontiers of Research in
the Biobehavioral Sciences (1982
report), 19-20, 331

updating, 27
Health behaviors, changing employee,

244-245
Health belief model (HBM), 187-188
Health Care Financing Administration,

291
Health care systems, resource allocation to

health promotion and disease
prevention by, 17, 349

Health communication campaigns, 261-
262

Health-enhancing behaviors, promoting
with positive social relations, 147

Health-related interventions, 8-15, 179-
327

for communities, 13-14, 241-273
evaluating and disseminating

intervention research on, 274-327
for families, 11-12, 183-240
for individuals, 9-11, 183-240
for organizations, 12-13, 241-273
for society, 14-15, 241-273

Health targets, 260-261

Healthy behavior research
ecological approach to, 28-29
program planners and policy makers

modifying societal conditions to
enable, 17-18, 349-350

Healthy diet, linked with physical activity,
6

Healthy People, 19, 260, 331
Healthy People 2000, 261
Healthy People 2010, 261
Heart Partners program, 308
Hemoglobin A1C, 216-217
High blood cholesterol, screening for, 115-

116
HIV

importance of behavior to health, 20
psychological states associated with, 20

Homeostasis, 40
Hope, 67

a component of psychological well-
being, 5

Hostility, 64-65
associated with susceptibility to

diseases, 4
linked to coronary heart disease, 5

HPA axis, 48-49, 52-53, 63
HSPP. See Hutchinson Smoking

Prevention Project
Human capital, underinvestment in, 160
Hutchinson Smoking Prevention Project

(HSPP), 207, 339, 346
Hypertension, 219

screening for, 115-116

I

Identity. See Communities of identity
Immune system, 44

effects on the nervous system, 53-55
function in health and disease, 51-57
integrated with other physiological

systems, 4
neural and endocrine effects on, 53
stress and function of, 55-57

Immunity, neuroendocrine regulation of,
54
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Improving Prevention through
Organization, Vision, and
Empowerment (IMPROVE) trials,
199

Individual interventions, 183-240
clinical, 192-200
lessons from behavioral studies of, 209
models and, 183-240
population-based, 200-208

Individuals
concurrent interventions for, 17, 348-

349
environments constraining health

choices of, 7
families and health, 209-211
models of behavior change for, 183-191

Inequalities, 157-165
in people and places, 157-161
in race, and discrimination, 161-163
in social cohesion and social capital,

163-165
Inflammatory responses, effect on nervous

system, 53-55
Innovations, relative advantage of, 305-

306
Interactions, among risk factors, 331-333
Interdisciplinary research, into integrating

biological, psychological,
behavioral, and social variables, 16,
348

Interorganizational linkages, 307-309
Interpersonal trust, level of, 164
Intersections, of health and behavior, 25-

27
Intervention case study on tobacco, 15,

335-347
clinical intervention, 335-338
community-based intervention, 338-

339
government level intervention, 339-

345
practical solutions, 345-347

Intervention research, 274-327
behavioral, lessons from, 209
cost-effectiveness evaluation of, 291-

293

dissemination of, 294-309
including measures determining

effectiveness, 17, 349
into modifying social and psychological

factors, 16, 348
Interventions, 8-15

in chronic disease, 212-219
educational, 195
evaluating, 275-291
legal, 290-291
psychosocial, 195-196
targeted at family interactions, 211-221
targeted at individuals, 191-209
targeted at organizations, 243-250

Isolation. See Social isolation

J

Job-related risk factors, 152-153, 156
job strain, 152-153
threat of job loss, 156

Joint National Committee on Detection,
Evaluation, and Treatment of High
Blood Pressure, 115

K

Kaiser Family Foundation, 204

L

Learning, original, versus extinction, 185-
186

Learning and conditioning model, 184-
186

Legal interventions, 290-291
Life expectancy, 61
Life Skills Training (LST) program, 207
Life stress, 51
Lifespan and lifecourse development, 32
Lifestyle Heart Trial, 192
Lipid Research Clinics Coronary Primary

Prevention Trials, 192
Long-term effects of stress, early

development influence on, 46-47
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Long-term resources, establishing and
maintaining, through positive social
relations, 149

LST. See Life Skills Training program

M

Maintaining behavior change, 334-335
Managed-care organization, 303
Management. See Disease management
Marital discord, health and immunity

effects of, 56
Material conditions, 141

distribution of medical care, 141
toxic physical environments, 141

Measurement of health, 21-25
positive health concept, 23-25
time dimension of, 23

Measurement of SES, 143-145
general susceptibility versus disease

specificity, 144
reverse causation and social selection,

145
Media campaigns, government level anti-

tobacco interventions, 340-342
Medical care, distribution of, 141
Medical practices, dissemination through,

303-304
Medication regimens, nonadherence to,

19, 333
Memory modulation, arousal and, 49-51
Memory processes, 50
Minnesota Heart Health Program

(MHHP), 201-202, 208
Models of behavior change, 183-191

cognitive social learning, 186-187
health belief model, 187-188
learning and conditioning, 184-186
social action theory, 190
stages-of-change model/

transtheoretical model, 188-190
theory of reasoned action, 188

Models of determinants of health, 25-26
Models of health-related interventions

for individuals and families, 183-240

for organizations, communities, and
society, 241-273

Models of planned change, 243
Modulation, of memory with arousal, 49-

51
Morbidity data, 21
Mortality data, 21
MRFIT. See Multiple Risk Factor

Intervention Trial
Multi-drug-resistant tuberculosis, 193
Multiple Risk Factor Intervention Trial

(MRFIT), 139, 143, 191-192
Musculoskeletal health, 100-102
Myocardial infarction, vital exhaustion a

predictor of, 65

N

National Cancer Institute (NCI), 117,
203, 261, 275, 302, 308, 339

National Health and Nutrition
Examination Study, 70

National Heart, Lung, and Blood Institute
(NHLBI), 202, 275

National Institute for Dental Research
(NIDR), 307

National Institutes of Health, 27
National Longitudinal Mortality Study

(NLMS), 139
National Opinion Research Center, 164
National Surveys of Worksite Health

Promotion Activities, 205
Natural killer-cell cytotoxicity (NKCC),

57
Negative health effects, of alcohol

consumption, 103-104
Negative social relations, 149-151

adverse interactions, 150-151
isolation, 149-150

Nervous system, effects of inflammatory
and immune responses on, 53-55

Neural effects, on the immune system, 53
Neurobiology, advances in, 48
Neuroendocrine regulation, of immunity,

54
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Neuroendocrine responses, 42
Neurotransmitters, experience and

behavior, 48-49
NHLBI. See National Heart, Lung, and

Blood Institute
NIDR. See National Institute for Dental

Research
NKCC. See Natural killer-cell cytotoxicity
NLMS. See National Longitudinal

Mortality Study
NNH. See Number needed to harm
NNT. See Number needed to treat
North Karelia Project, 201
Number needed to harm (NNH),

calculating, 298
Number needed to treat (NNT),

calculating, 297-298
Nurses Cohort Study, 98

O

Obesity, 92-102
adult weight gain, 96-97
defining, 22, 93-94
prevalence and trends, 93-95
socioeconomic factors in, 95-96
weight and disease, 97-102

Objectives for the Nation, 260
Observability, of innovations, 306
Occupational risk factors, 151-157

job strain, 152-153
retirement, 156-157
threatened job loss, 156
unemployment, 153-156

Occupational safety and health (OSH)
programs, 12, 245-246

OD. See Organizational development
Operant-conditioning theory, 184-187
Optimism

a component of psychological well-
being, 5

coping facilitated by, 59
Organisation for Economic Co-operation

and Development (OECD), 156
Organizational change interventions,

potential targets for, 247

Organizational development (OD), 242-
243

Organizational dissemination, 301-304
through medical practices, 303-304
through schools, 301-302

Organizational interventions, 12-13, 241-
273

changing employee health behaviors,
244-245

communities and health, 250-254
community-level interventions, 254-258
lessons from, 250
organizations and health, 241-243
reducing environmental risk factors,

245-249
society and health, 258-260
society-level interventions, 260-264

Organizational readiness, in
disseminations to community-based
groups, 305-306

Organizations and health, 241-243
organizational culture, 242-243
planned-change models, 243

Original learning, versus extinction, 185-
186

Osteoarthritis, 101
Outcome measurement, 275-278

choice of measures, 275-276
Outcomes assessment, 22
Overweight. See Obesity

P

Panel on Cost-Effectiveness in Health and
Medicine, 278

Pap smear, 117
PAR. See Participatory action research
PARR. See Physical Activity for Risk

Reduction Project
Participatory action research (PAR), 249
Pawtucket Heart Health Program

(PHHP), 201-202
People, social inequalities of, 157-161
Pessimistic thinking, 5
PHHP. See Pawtucket Heart Health

Program
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Physical activity, 92-102
and adult weight gain, 96-97
linked with healthy diet, 6
prevalence and trends, 93-95
weight and disease, 97-102

Physical Activity for Risk Reduction
(PARR) Project, 204

Physical environments, toxic, 141
Physical morbidity, from unemployment,

155
Physical work hazards, 12
Physiological processes, altering with

positive social relations, 147-149
Pittsburgh Sleep Quality Index, 157
Place, social inequalities of, 157-161
Planned-change models, 243
Pleiotropy, of cytokines, 55
Policy makers, modifying societal

conditions to enable healthy
behavior and social relationships,
17-18, 349-350

Population-based interventions, 200-208
community-wide trials, 201-205
by individual, 200-208
school trials, 206-208
worksite trials, 205-206

Positive health, 3, 23-25
components of, 23
difficulty assessing, 24

Positive health effects, of alcohol
consumption, 104-105

Positive social interactions, 146-149
altering physiological processes, 147-

149
buffering, 146
establishing and maintaining long-term

resources, 149
promoting health-enhancing

behaviors, 147
Postintervention assessment, 217
PPIP. See Put Prevention Into Practice

program
Practice in clinical interventions, need for

research on, 200
Preintervention assessment, 217
Prenatal stress, handling, 46

Prevalence
of obesity, 93-95
of sexually transmitted infections, 108

Preventing Tobacco Use Among Young
People, 92

Prevention
of cigarette-smoking, primary, 91-92
primary versus secondary, 114-115
of sexually transmitted infections, 112-

113
Primary prevention, versus secondary, 114-

115
Produce for Better Health Foundation,

261
Producing behavior change, 333-334
Program planners, modifying societal

conditions to enable healthy
behavior and social relationships,
17-18, 349-350

Prostate cancer screening, 118-119
Psychoeducational interventions, 212-215
Psychological factors, intervention studies

into modifying, 16, 348
Psychological variables, interdisciplinary

research into integrating, 16, 348
Psychological well-being, hope and

optimism as components of, 5
Psychoneuroimmunology, 20
Psychosocial aspects of coping, 31
Psychosocial disease factors

anger, 65
anxiety, worry, and hope, 67
in cardiovascular health and disease,

64-67
depression, 66-67
hostility, 64-65
vital exhaustion, 65-66

Psychosocial interventions, 195-196
funding supporting long-duration

efforts for, 16, 348
Psychosocial risk factors, 142-143, 194-

197
for cancer, 195-196
for coronary disease, 196-197
for diabetes mellitus, 194-195
psychosocial context, 142
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relationship to health-related
behaviors and biological risk
factors, 143

Psychosocial work hazards, 12-13
Public health

burden of cigarette-smoking,
measuring, 88-89

national concern about consequences
of tobacco use, 20

quantifying net benefit of alcohol
consumption, 105-107

Public health interventions, 14
Public health systems, resource allocation

to health promotion and disease
prevention by, 17, 349

Purpose in life, having a sense of, 24
Put Prevention Into Practice (PPIP)

program, 304

Q

QALY. See Quality-adjusted life year
Quality-adjusted life year (QALY),

measuring by, 276-278, 293, 337
Quantifying net public health benefit, of

alcohol consumption, 105-107

R

Race, social inequalities of, 161-163
Randomized clinical trials (RCTs), 279-

282
RCTs. See Randomized clinical trials
Readiness for dissemination, with

community-based groups, 305-306
Reasoned action, theory of, 188
Recommendations. See Findings and

recommendations
Regulatory approaches, 262
Relapse rates, 193
Relational strengths, protecting against

economic adversity, 7
Relative advantage, of innovations, 305-

306
Relative political power, versus direct, 163
Relaxation training, 197

Religious belief, 165-166
Research evidence hierarchy, 279
Research findings. See also Studies

presentation to consumers, 297-298
Resilience, 31

differential, 5
and long-term effects of stress, 57-58

Resource allocation to health promotion
and disease prevention, by public
health and health care systems, 17,
349

Retirement, 156-157
Reverse causation, in the

conceptualization and measurement
of SES, 145

Risk factors, 3-8
behavioral, 5-6, 87-137, 197-200
biobehavioral, 4-5
environmental, 245-249
interactions among, 331-333
job-related, 152-153, 156
psychosocial, 142-143, 194-197
social, 6-8, 138-178

Risk information, communicating to
consumers, 294-297

Risk ratio information, communicating,
297

Robert Wood Johnson Foundation, 27
Robin Hood index, 159

S

Schools
dissemination through, 11, 301-302
trials in, 206-208

Screening. See Disease screening practices
Second-hand smoke, consequences of, 90
Secondary prevention, versus primary,

114-115
Sedentary lifestyles, 96

early data on, 19
“Self,” distinguishing from “nonself,” 52
Self-control, 27
Self-regard, having high, 25
Self-regulation, 186-187
Selye, Hans, 40
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Serotonin system, 48-49
SES. See Socioeconomic status
Sexual practices, 107-113

contributing factors that affect
transmission, 108-110

Sexually transmitted diseases
and cancer, 110
disproportionate affliction of, 110-112
prevalence of, 108
prevention of, 112-113
screening for, 120-121

SFCP. See Stanford Five City Project
Shared decision making, involving

consumers, 298-300
Sigmoidoscopy, 117-118
Smoking, 26, 87-92

benefits of ceasing, 92
consequences of second-hand smoke, 90
factors associated with, 5, 258
linked with drinking, 6
major related diseases, 89-90
measuring the public health burden of,

88-89
primary prevention of, 91-92
socioeconomic factors in, 90-91

SMR. See Standard mortality ratio
Social-Action Theory, 190-191
Social capital, social cohesion and, 163-

165
Social Cognitive-Learning Theory, 190
Social cohesion

erosion of, 160
and social capital, 163-165

Social factors affecting health, 14-15, 27,
37-178

intervention studies into modifying,
16, 348

occupational factors, 151-157
religious belief, 165-166
social inequalities, 157-165
social networks and social support,

145-151
and socioeconomic status, 139-145

Social inequalities, 157-165
in people and places, 157-161
in race, and discrimination, 161-163

in social cohesion and social capital,
163-165

Social influences, on long-term effects of
stress, 60-61

Social interactions
adverse, 150-151
positive, 146-149

Social isolation, 149-150
effect on risk of cardiovascular disease,

24
Social Learning Theory, 187
Social networks and social support, 7-8,

145-151
negative social relations, 149-151
positive social relations, 146-149

Social patterning, 6
Social relationships

high quality, 23-24
program planners and policy makers

modifying societal conditions to
enable improved, 17-18, 349-350

Social risk factors, 6-8, 138-178
large scale studies of, 19

Social selection, in the conceptualization
and measurement of SES, 145

Social stress, cardiovascular disease
produced by chronic, 62

Social variables, interdisciplinary research
into integrating, 16, 348

Societal conditions, program planners and
policy makers modifying, 17-18,
349-350

Societal constraints on health, 260
Society and health, 258-260

governmental and societal constraints
on health, 260

and health-related interventions, 14-
15, 241-273

Society-level interventions, 260-264
addressing socioeconomic status and

health, 262-264
concurrent, 17, 348-349
health communication campaigns,

261-262
health targets, 260-261
regulatory approaches, 262
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Socioeconomic status (SES), 139-145, 332
and alcohol consumption, 102-103
conceptualization and measurement of,

143-145
and health, 262-264
material conditions affecting, 141
and obesity, 95-96
psychosocial risk factors from, 142-143
and smoking, 90-91

Stages-of-Change Model, 188-190
Standard mortality ratio (SMR), 153-154
Stanford Five City Project (SFCP), 201-

202
Stanford Three Community Study, 201-

202
Stress factors, 31, 40-47, 57-61

allostasis and allostatic load, 41-42
and cardiovascular function, 61-63
coping with, 58-60
early development influence on long-

term effects of, 46-47
gender, 60
and immune system function, 55-57
and resilience, 57-58
social influences, 60-61

Stress in children, 68-70
Stress management, 197
Stress mediators, protective and damaging

effects of, 42-46
Stress response, 40-41

and development of allostatic load, 43
Studies

boundaries of present, 31-33
disseminating to community-based

groups, 306-307
generalizing current, 2
of health-related interventions, 274-

327
large-scale, 201-203
small-scale, 203-204

Substance abuse, 31
early data on, 19

Susceptibility to diseases
anger associated with, 4
depression associated with, 4

general, versus disease specificity, 144
hostility associated with, 4
vital exhaustion associated with, 4

Symptoms, varieties of, 22-23
Systems theory, 242

T

T cells, 57
Taxes, on tobacco, 343
Technology Assessment Panel, 334
Telephone tracking, 218, 303
Tenderloin Senior Organizing Project

(TSOP), 255-256
Theories of change, for community-level

interventions, 252-254
“Theory-based evaluation,” 254
Theory of Reasoned Action, 188
Thresholds, changing diagnostic, 3
Time dimension of health, 23
Tobacco Institute, 344
Tobacco taxes, 343
Tobacco use, 87-92

benefits of smoking cessation, 92
consequences of second-hand smoke,

90
major smoking-related diseases, 89-90
measuring the public health burden of

cigarette-smoking, 88-89
national concern about public health

consequences of, 20
primary prevention of cigarette-

smoking, 91-92
socioeconomic factors in, 90-91

Toxic physical environments, 141
Transmission, sexual practices that affect,

108-110
Transtheoretical Model, 188-190
Trends in obesity, 93-95
Trialability, of innovations, 306
TSOP. See Tenderloin Senior Organizing

Project
Tuberculosis, multi-drug-resistant, 193
Type A behavior, 64
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U

Unemployment, 153-156
biological and behavioral risk factors

from, 155-156
physical morbidity from, 155

U.S. Department of Health and Human
Services, 205

U.S. Epidemiologic Catchment Area, 156
U.S. National Longitudinal Mortality

Study, 154
U.S. Preventive Services Task Force, 113,

115, 117-120, 304
U.S. Public Health Service, 113, 346

V

Village Health Workers (VHWs), 257
Vital exhaustion, 65-66

associated with susceptibility to
diseases, 4

predictor of myocardial infarction, 65

W

Weight and disease, 6, 97-102. See also
Obesity

cancer, 99-100
cardiovascular disease, 98-99
musculoskeletal health, 100-102

Well-being
measures of, 22
psychological, hope and optimism as

components of, 5
WHO. See World Health Organization
WHP. See Working Healthy Project
Willpower, 27
Working Healthy Project (WHP), 206
Working Well trial, 205-206
Worksite trials, 205-206
World Health Organization (WHO), 21,

88, 261, 263
Worry, 67
Writing about emotions, 60

Copyright © National Academy of Sciences. All rights reserved.

Health and Behavior:  The Interplay of Biological, Behavioral, and Societal Influences
http://www.nap.edu/catalog/9838.html

http://www.nap.edu/catalog/9838.html

